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THE COLORS OF THE STARS AND PLANETS. PART I. 
WILLIAM H. PICKERING. 


INTRODUCTION. 


In an attempt to record the colors of certain areas upon the planet 
Mars, a difficulty was at once encountered in the lack of a suitable 
scale by means of which to describe them. A great number of color 
scales have been prepared in the past, many of them being for the use 
of naturalists. Thus Ramsbottom in Knowledge 1915, 38, 346 mentions 
sixteen different ones by name, several of them having over 1000 dif- 
ferent colors or tints. Other scales have been produced as a business 
proposition by private manufacturers of colors, distempers, and card 
mountings. The writer is not aware that any color scale has previous- 
ly been prepared for the use of astronomers, and in dealing with the 
stars it has heretofore been customary to obtain somewhat analogous 
results by photographic means, the so-called “color-index” being ex- 
pressed in stellar magnitudes. In the present research,on the other 
hand, we determine what the actual colors of the stars really are when 
their brightness is so far reduced optically that they no longer dazzle 
the eye. We are thus independent of the characteristics of the photo- 
graphic plate and staining solution, and also of any peculiarities of the 
observer's eye. 

In dealing with certain of the planets where different portions of the 
disks present different colors, photographic methods are not applicable, 
and a color scale is a necessity. Such a scale (see Frontispiece) has been 
prepared for the writer by the color department of the University Press 
of Cambridge, Mass., and has proved on the whole very satisfactory. 
While it would seem to be in general more useful to be able to express 
a color by means of a number, estimating tenths of a scale division, 
than to give it a name, yet itis sometimes convenient to be able to 
indicate it in that manner also, and the following names for these scale 
divisions are therefore proposed :—5 Deep blue, 6 Sky blue,7 Light blue, 
8 Pale blue, 9 Bluish white, 10 White, 11 Yellow, 12 Orange, 13 Reddish 
orange, 14 Orange red, 15 Light red, 16 Deep red. 
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Having prepared our scale, it was next necessary that we should 
select a suitable source of light. The tungsten light appears to be clear- 
ly preferable to any other so far produced, and is furnished in the 
writer’s case by an Edison storage battery of eight cells. While a lead 
battery would give a more uniform voltage, this is not of material im- 
portance, since the astronomer possesses in the stars an abundance of 
invariable standard sources of color for purposes of comparison. The 
color of the tungsten light is however too yellow to be used directly, 
and must be transmitted through several pieces of light blue glass, such 
as are used for spectacles by oculists. Numbers 1 to 5 are the shades 
that the writer prefers, the former being the lighter. These shades vary 
slightly among themselves, but it is of no use to try to adopt any 
standard blue glass or film, because not only does the voltage of the 
battery gradually decline, thus changing the color of the light, but 
towards the end of its life the tungsten filament itself suddenly be- 
comes very much whiter than before. It should then be discarded, and 
a new lamp placed in the circuit. Another source of variation is the 
resistance of the cord leading to the torch. As soon as that portion 
nearest the torch shows signs of wearing out it should be at once re- 
moved. 

The actual comparison of colored lights is made by viewing the 
planet, or the star thrown out of focus, with one eye at the telescope 
and viewing the scale illuminated by the tungsten light with the other. 
A 2 candle power lamp illuminating the scale through the absorbing 
medium from a distance of 8 to 20 inches (20 to50 cm.) was found to 
give the best results for the stars. At a less or greater distance the 
scale was too bright or too faint for an accurate comparison. Distances 
as great as 40 inches have in some cases been used, but with dimin- 
ished accuracy. With the brighter planets we reduce the aperture of 
our telescope to either 1, 3, or 5 inches (2.5, 7.5, or 12.5 cm.), using a 
magnification of 660. For the stars we usually use a power of 330 in 
order to obtain a larger field of view, but the image is in any case 
spotty and irregular in brightness, and it is impossible to obtain as 
accordant results as with the planets, where the telescope is in focus. 
The more out of focus the star, that is to say the larger the image, the | 
smoother and more regular it becomes. Since under faint illumination 
the eye is more sensitive to slight changes of color in the reds and 
yellows than it is in the blues, if we wish to compare the color of two 
blue stars, we shall obtain a slightly more accurate result if we place a 
piece of pale yellow glass over the eye-piece, thus adding three or four 
divisions to the scale readings. 

It is of the utmost importance that the object and the scale division 
should be of the same brightness as nearly as the eye can judge, other- 
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wise an erroneous reading will certainly be recorded. The brighter the 
scale the redder it appears. In many of our measurements, instead of 
trying to match the star precisely to some color of the scale, we select 
two scale divisions one slightly redder and the other slightly bluer than 
the star, and take their average. A proper allowance should however 
be made when necessary for any irregularity of the scale intervals. 
The writer always uses a diagonal eyepiece, which somewhat facilitates 
the observations, but care must be taken to keep the image in the cen- 
ter of the field, or the prism will influence the readings unequally. The 
prism should be so turned that the star trail will be parallel to its axis. 


DirricuLties ENCOUNTERED. 


These were of two classes, defects of the scale, and irregularities of 
the stellar image. The time required for the transmission of the mails 
to and from Jamaica has made it impossible to compare as many 
proofs of the color work as we should have done had we been in Cam- 
bridge. After careful tests, the principal defect noted in the scale is 
that the color intervals between numbers 11 and 13 are too great. It 
is found that the interval between 8 and 9 is too small, but this is of 
less consequence. The other intervals seem to be about right. By or- 
dinary daylight there appears to be a much greater difference in color 
between numbers 10 and 11, than there is between numbers 9 and 10. 
If we go into a darkened room however, though still using daylight, this 
inequality is greatly diminished, and if the room is very dark it en- 
tirely disappears, the two differences between the three scale divisions 
becoming equal. That is the appearance of the scale when illumined 
by the screened tungsten lamp of 2 candle power. 

It would have been an improvement if, without changing their per- 
manency, the reds could have been made a little more pink, and the 
blues rather more violet. This does not seem however to have been 
practicable. Indeed instead of fading, it has been noticed that there 
is a tendency of divisions 12, 13, 14,and 15 to become darker with use; 
this is particularly so of division 12. This is owing to the deposition 
of dew on the paper when the scale is in use. Thus the interval be- 
tween Nos. 11 and 12, already rather too large, tends to become larger. 
In a moist climate like that of Mandeville, a difference is noted after a 
single heavy dew. To overcome this difficulty it was found best to 
start with two identical scales. One was kept as a standard. The other 
was soaked in water fifteen miautes and then dried. It was then seen 
that certain divisions had become darker than those of the standard 
scale. These divisions were next exposed for several hours to strong 
sunlight, until they had faded to their proper colors. It was then found 








422 The Colors of the Stars and Planets 





that the colors of all the divisions were fairly permanent, and no longer 
affected by moisture. The writer will be glad to furnish extra copies 
of the scale to anyone wishing to use it at the telescope. It is a good 
plan to mount it on cardboard. This protects one side of the paper 
from moisture and at the same time enables it to be more easily 
handled. 

It is suggested that if an effort were made to produce a more uniform 
color scale than the present one, which was constructed entirely by eye 
estimates, aided by a number of star measurements, the best plan 
would be to take a piece of blue glass No. 2, and make division 9 as 
blue as 10 would appear through this glass, then make 8 as blue as 
9 would appear, and so on. Similarly take a piece of light yellow glass 
and make 11 as yellow as 10 would appear, and 12 as yellow as 11. 
The scale should be moistened and dried before being tested. The color 
interval 10 to 11 is of about the proper amount. The interval 8 to 9 
should be somewhat increased. It would not do to pile up a number of 
blue and yellow glasses, adding one glass for each additional scale divi- 
sion, because in that case the intervals between the extreme divisions 
of the scale would be of smaller value than those near its center. 

The difficulties encountered in measuring the colors of the stellar 
images, because of their being thrown out of focus, were somewhat un- 
expected. With the writer's telescope and probably with others, the 
image is more regular if the eye-piece is drawn out beyond the focus 
than if it is pushed inside of it. It is most important that the image 
should be of the proper brightness. A red star if too bright has the 
appearance of a fairly uniform red background, on which is superposed 
a coarse brilliant yellow network with a bright yellow rim. This net- 
work is in constant motion when the seeing is bad, fluctuating with 
the air currents, and rendering satisfactory measurements out of the 
question. If too faint the image appears of a dark red color, on which 
is superposed a bluish grey light, which could only be imitated by mix- 
ing grey or white with the red of the scale. In the case of a blue star 
which is too bright, the network is green, while if too faint the image 
becomes simply grey, losing all color. With our aperture, 11 inches 
(28 cm.), we cannot measure a red star to advantage which is fainter 
than the seventh magnitude, nor a blue one which is fainter than the 
eighth. For bright stars we modify the brightness of the image by 
throwing the star more out of focus. In general, for a star of the fifth 
magnitude, the size of the image employed is made equal to that of a 
scale division held at a distance of about 20 inches (50 cm.) from the 
eye. Near the horizon great splashes of color, notably red, constantly 
cross the image, making estimates of color peculiarly difficult. In prac- 
tice we usually start with the star image rather too bright, and then 
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throw it more and more out of focus until the image becomes uniform 
in color. If too bright the tendency is to make the scale reading a 
little too high. It has sometimes been noticed on comparing a_ bright 
star with the scale, that as we look at it the star seems to grow grad- 
ually more blue, so that after a minute or two the scale reading may 
be one half or even a whole unit smaller than it was at first. The final 
reading is in this case taken as the correct value. White is the most 
difficult of all the scale divisions to match, because the star appears 
whiter than the scale. Whether under these circumstances scale divi- 
sion 10 really appears bluer, or yellower, or greener than the star, it is 
quite impossible to say, and the best thing to do is to locate the star 
on the scale by means of divisions 8, 9, and 11. 

As the storage battery runs down and the voltage diminishes, the 
light of the lamp becomes more and more red, so that the star appears 
bluer, and gives a lower scale reading. This must be compensated by 
adding more blue glass to the transmitting medium. This in its turn 
will render the light materially fainter. Neither an ordinary drop in 
the voltage, nor the necessary compensation in the medium, have much 
effect in the case of a red star, but for one that is blue a drop from 12 
to 10.5 volts diminishes the scale reading by about one unit, and in- 
volves a compensation by a number 2 blue glass added to the already 
blue medium. No change in altiude of the star above 20° makes any 
perceptible difference in the result at this station. 


SELECTION OF A STANDARD OF CoLor. 


Since we find that the color of the planets can be measured with 
more accuracy than that of the stars, it seemed best to select a plane- 
tary standard for our primary one. Saturn's bright inner ring is not 
likely to undergo a change of color, nor to suffer absorptive influence 
from an atmosphere. It was therefore selected for this purpose. For 
considerable periods it is too narrow however to be used as such, and 
at such times we may substitute for it the bright regions between the 
belts of Jupiter. Although these are always liable to be motled by 
minute cloud formations, we have never yet been able to detect any 
appreciable difference in color between them and Saturn's ring. Jupi- 
ter is only conveniently visible however for six or eight months of the 
year, so that still another standard is necessary. For this purpose we 
have selected seven bright stars of Type K. These are described in 
Table I. All are situated near the equator, and no two are more than 
four hours apart. Saturn is at present near 8 Geminorum, and its ring 
has been compared with that star many times. The two are apparent- 
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TABLE I. 
STANDARD Stars. 


H. R. | Name a | 5 | Magn. | Color 
a | t v 0 | | 
188 | 8 Ceti 0 39 | -185 | 22 a 
| 1409 | ¢ Tauri 4 23 | +190 3.6 a 
| 2990 | 8 Geminorum 7 @ +28.% 1.2 10 
4057,8 | vy Leonis 100 «(3% +20.4 2.3 11.2 
| §340 | a Bodtis 14 11 | +419.7 0.2 10.2 
| 6603 | 8 Ophiuchi 17 38 | + 4.6 2.9 10.2 
| 8308 e Pegasi 21 39 + 9.4 2.5 site 


ly of the same color. This star has therefore been taken as our third 
standard, and it is proposed to measure the colors of the other six with 
regard to it. This has been already in part accomplished as is shown 
by the table. With a voltage between 11 and 12, in order to bring a 
planet or star of the standard color to number 10, white, on the scale, 
we have to employ as a transmitting medium three pieces of blue glass, 
two of number 5 and one of the others, the color of the latter depend- 
ing on various circumstances. Although all of the seven stars are of 
the same type, it is seen that their colors vary slightly among them- 
selves. 
DayLiGHt MEASUREMENTS. 


Our next procedure was to measure the color of the Sun, some blue 
sky, and a white cloud, in terms of our Standard. For this investiga- 
tion it was not practicable to use the telescope, but the same battery, 
lamp, and absorbing medium were used as with the stars. The light 
from the sources tested was reflected from a piece of plain glass backed 
with black paper, and mounted in a fork set upon a polar axle. The light 
then passed through a half-inch aperture, set in the north window of a 
darkened room, to a second piece of plain glass also backed with black 
paper, and placed at a distance of 25 feet (7.5 meters) from the aper- 
ture. The Sun’s light was still bright enough after the first reflection 
to enable us to cast the image upon the second mirror, but in order to 
measure it we reduced the aperture to 1/125 of an inch (0.2 mm.). The 
light was next still further reduced by passing it through a reading 
glass held in the hand, and so placed as to throw the image consider- 
ably out of focus. We were then able to look directly at this small 
portion of the solar disk, much as we would at a star through the tele- 
scope. A direct comparison could thus be made with the color scale 
illumined by the torch through the same medium as was used for the 
stars. The conditions were now very similar to those at night, and 
it was found that the color of the Sun matched number 8.5 on the 
scale. 
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A correction was necessary to this result however in order to allow 
for the color absorption of the telescope. It was found on examining 
some blue sky, a white cloud, and some distant trees through it, and 
comparing their colors with the same objects as seen with the naked 
eye, that in order to get the same color effect, it was necessary to place 
a piece of light blue glass number 1 over the eyepiece. This corres- 
ponds to about 0.5 of a scale division, so that the color of the Sun, could 
it have been observed through the telescope, would have been found to 
be 9 upon our scale. 

Measures were next made of the color of the sky. To this end the 
light after being reflected from the first plain glass mirror passed 
through the half-inch aperture, and thence directly to the lens held 
in the hand, and so to the eye. The color was found to match 5.5 on 
the scale, and thus after making the color correction for the telescope, 
to match division 6, the one we have called Sky Blue. A white cloud 
was next measured, and the aperture reduced to 8 millimetres. For 
some clouds a considerable further reduction was necessary. The color 
was found to be 9, the color correction for the telescope bringing it up 
to 9.5. It therefore appears, since the color of the Sun was 9, that 
white cloud absorbs more of the blue than of the red rays in reflecting 
the Sun's light to us. If we call the Sun white, then an ordinary cloud 
is yellowish. If we call the cloud white, then the Sun is bluish. In 
other words the human mind has adopted one standard of whiteness 
for dazzling direct light such as the Sun and stars, and another stand- 
ard for reflected light. 


MEASURES OF THE Srars. 


It is customary among astronomers to call stars of type*K yellow. 
Arcturus indeed is often called red, which however is certainly not 
true. In order to agree with ordinary stellar nomenclature therefore, 
it was decided to add a piece of number 3 blue glass to our transmit- 
ting medium, and by that means to bring our stars of standard color 
up to number 11 on the Color Scale. This adjustment would bring the 
Sun if seen through the telescope to 10, or white. We shall thus have 
two color standard systems, the Planetary one for reflected light, and 
the Stellar one for use in measuring the direct light of the stars. On 
the former system £8 Geminorum is 10, on the latter 11. 

The colors of a number of stars of different types have been meas- 
ured and are recorded in Table II. One of the color standards should 
always be measured at the beginning of every series, and the colored 
medium adjusted so as to bring the planet or star into its proper posi- 
tion upon the scale before any other measurements are made. The 
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same or another standard should be measured at the end of the series 
as a check on the results. Since our methods and constants were 
necessarily evolved and adopted as the investigation progressed, it was 
impossible always to plan beforehand just what was best to be done 
and measured. As aresult of this circumstance very many measure- 
ments were made which for lack of taking the proper precautions later 
found necessary, or on account of using an improper medium, had to be 
rejected. Indeed, for these reasons, it was found possible to use in the 
final result only a small percentage of the total number of measure- 
ments made. It is believed however that all of those recorded in Table 
II are fairly correct, although doubtless capable of some improvement. 
The successive columns give the type of spectrum, the number in the 
Revised Harvard Photometry, Harvard Annals Vol. 50, the name of the 
star, its magnitude, the number of observations recorded, the scale read- 
ing, and the average deviation when more than one measure of the 


TABLE II. 
THe CoLors OF THE STARS. 








| 
| Type | H.R. Name Magn.| No. | Scale} Dev. | Av. | Dev | C.1. 
' Oe | 2781 | 29Canis Majoris | 49 ; 3 70 | 07! 70) — pia 
B | 1931 | 6 Orionis mist i@ia)” | 
We 3886 | — Velorum oa |“ 65 | — | 
es 4648 | — Centauri oe Sk a 
‘te 5040 | 64 Virginis 59 | 2 | 70 | 02 | 67 | 06 |-03 
| A 3636 | — Hydrae 5.8 | 3 | 7.7 | 0.2 | 
" 4455 | 89 Leonis sis | eo] — | 
ee 4528 | A’ Virginis bei 2 | 1.0 | 
| | 4689 | » Virginis 40 | 2 | 68 | 02 | 74 |) 05 | Ow 
'F | 3209 | ¢ Cancri 47| 3 | 75 | 03 | | 
|= | 3750 | — Hydrae 54[2 | 80) 00 | | | 
oes | 4310 | x Leonis a7) 3 | €8 | @2 
| si | 4408@ 81 Leonis 56] 1 | 80) — | 7.6 | 0.4 i+0.3 | 
|G | 3827 | 1 Sextantis an | 7 10.3 | 0.8 | | | 
|« | 3903 | uv’ Hydrae 43 | 5 10.0 | 08 | 
ees 4209 | k Leonis 5.6 6 9.2 0.8 | | 
| “ 4395 | \ Crateris 5.2 5 7.8 | 0.6 
| | 4558 | — Hydrae 5.5 | 6 | 87 | 0.6 | | | 
4894 | 35 Comae Beren. | 5.1 j 11.0 me | 
i 5100 | ” Virginis 5.4 | 2 94 | 14 | 95 | 08 (407 
K 2970 | a Monocerotis 4.1 1 cs | we, | | 
“ 2990 | 8 Geminorum 1.2 3 11.0 0.0 | | 
4 3669 | 7 Cancri 5.6 1 120) — | | | 
j “ 3782  & Leonis | 5.1 1 o_o 
«| 3845 | « Hydrae i aati se |e) = | | | | 
& 3994 | \ Hydrae 3.8 | 2 11.5 | 0.5 | | | | 
ae 5340 | a Bootis 0.2 2 11.2 | 02 | 11.5 | 0.4 |41.2 | 
Ma _ | 3718 | 6 Pyxides 49 | 1 |130 | — | | | | 
o 3923 | — Hydrae 5.2 1 oe | 
Mb | 4483 | « Virginis 5.5 | 1 1.2) — | | 
Mc | 3639 | — Cancri var.| 3 12.1 0.9 | 12.0 | 06 |41.6 | 
N 2405 | —Aurigae 5.9 | 2 13.4 | 0.4 | | 
| * 4846 | —Canes Venat. | 5.5 | 1 140 | — | 137 | 03 |+a5 | 
| | | | 
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star had been made. Generally only one measure of any particular 
star was made in an evening. If two were made, one was taken near 
the beginning and the other near the end of the observations, or the 
conditions of measurement were in some respects quite unlike. The 
eighth column gives the average color of each type, the ninth the aver- 
age deviations of the individual stars from their mean, and the last the 
color index of the various types, as determined by Professor King, H. 
A. 59,179. The last figure in this column however is by Parkhurst, 
Astrophysical Journ. 36, 218. His results for the other types differ but 
little from King’s, but are slightly higher. 

The increasing redness with the advancing type is well shown in 
column 8, but surprisingly little difference is found until type G is 
reached. Thecolors of types K and M differ but little from one another, 
but N is distinctly more red. The range of color lies practically be- 
tween numbers 6 and 14, that is between sky blue and orange red. 
5 Orionis alone appears to be as blue as the sky. The G stars were 
measured the greatest number of times, and they also show the highest 
average deviations. They differ moreover more largely among them- 
selves than the other types, as is shown by the results given in the 
next to last column. Although differing so markedly in color from the 
types that precede and follow them, they furnish less than ten percent 
of the total number of naked eye stars, types A and K being by far the 
most numerous. The colors of the planets will be treated more at 
length in another paper. 





IN AUGUST SKIES 


Steel-blue, like zenith beacon, Vega beams 
And Eagle's jewel shines between its twain, 
Aloft the Northern Cross of Cygnus gleams 
And Draco’s open jaws yawn high again; 
In southern sky Antares glitters red 
Like baleful eye amid wierd Scorpio, 
And higher lies the Serpent's sparkling head 
Near where Corona’s tiny brilliants glow ; 
Once more Arcturus flashes in the west 
And Leo's starry Sickle sets from sight, 
Again the Virgo slowly sinks to rest 
As disappears her white gem’s distant light. 
In eastern sky the Dog-star rises bright 
When Sol dispels the shrouding shades of night. 
CHARLES NEvVERS HOLMES 
Newton, Mass. 
41 Arlington St. 
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THE BIRTH OF A PLANET. 


New Light On An Old Subject. 


N. JOHANNSEN, 


Modern astronomers do not favor the old Laplacian theory, which, in 
our younger years, impressed us as being extremely clear, comprehen- 
sive and ingenious. In 1884 the French Astronomer Faye disclosed a 
number of its “fallacies” and since then other points have been raised 
against it. In recent times many publications have been made follow- 
ing the same line, adding new points to the long list of “objections”, and 
while the old theory was getting more and more discredited, the modern 
“planetesimal hypothesis” was gaining ground, according to which the 
formation of our planetary system is not to be considered as the 
necessary outcome of certain conditions inherent in the original nebula, 
but as a haphazard matter, resulting from the close approach of two 
suns, which subsequently parted again. Must the Laplacian theory 
really be branded as a fallacy? Let us reconsider, one by one, the 
chief objections brought out against it, and let us see whether they can 
stand scrutiny. They are as follows: 

Objection No. 1. “Nebulous matter, left off by the parent nebula 
in the process of cooling and contracting, would be left off continu- 
ally (if the process were once started), not after long intervals in 
the shape of huge rings. At any one time only a thin layer could 
be left off, at the periphery of the equatorial surface, but that would 
not be a ring.” 

Objection No. 2. “The lack of cohesion of the outer parts of the 
original nebula would not favor the formation of a ring made up of 
those outer parts.” 

Objection No. 3. “Ifa ring really was formed, it could not con- 
tract into a sphere. If some considerable predominance of matter 
were accumulating at some point in it, this accumulation could not 
attract the matter of the ring bevond sixty degrees of either side of 
it.” 

In regard to these three points we may readily admit that Laplace's 
opponents are right when objecting to the idea that a gigantic ring, 
millions of miles deep, could be thrown off now and then. But is it at 


all necessary that a huge, well developed ring must precede the forma- 
tion of a planet? 
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The conditions at the outskirts of the parent mass, an oblate nebu- 
lous spheroid of tremendous size, do not favor the formation of a 
coherent ring. We must not conceive of that nebula’s periphery as a 
line of mathematical sharpness, with a smvoth surface on both sides. 
Just the reverse, it was a highly unstable affair, with elevations of 
hundreds or thousands of miles, where the superheated convection cur- 
rents, carrying heat from the interior to the surface, darted up high 
above the true level of the periphery with the force of their momentum. 
While no doubt matter available for a ring was thrown out (the centri- 
fugal force gradually getting stronger than the centripetal, owing to the 
shrinkage of the parental spheroid and its increasing speed of rotation, 
all due to the constant radiation of heat into space) and while the 
matter thus cutting loose from the parental mass naturally tended to 
continue its circular course on the line of the equator in the shape of a 
ring, this “ring in forming” was broken up into innumerable fragments 
by the turbulent state of the periphery immediately below it. These 
fragments then contracted into spheres, in great number, all along 
the periphery, which small spheres may be called “planetesimals” or 
“embryos”. 

Presently a further development set in, namely, a cumulative effect, 
tending to rapidly increase the volume of these spheres, at the expense 
of the parent mass. 

Suppose a strip of ring matter, 1,000 miles long, contracted into a 
sphere of 10 miles diameter. Then its power of attraction, instead of 
being scattered over the great length, became concentrated into practi- 
cally one point. 

Even the strip had a certain attractive power. The peripheral parti- 
cles, immediately below it, were no longer under the full centripetal 
force as before—they were attracted downward by the parent nebula, 
but upward by the strip’s substance, and only the difference between 
these two forces represented the true centripetal force working on 
them. Hence, the peripheral matter left the parent mass sooner than 
it would have done without that strip of ring matter above; and when 
it joined the strip, the latter was enabled thereby to rob the parent mass 
of still more substance, owing to its increased mass—action and reac- 
tion helping each other. The strip, therefore, if left undisturbed, would 
have fattened for two reasons; first, from the primary cause, the cool- 
ing and contracting of the parent spheroid, which cause increased the 
parent’s angular velocity and its tendency to throw off ring matter; 
second, from the cumulative effect just described. This effect was quite 
weak so long as the ring matter was stretched out in the shape of a 
long, almost bodyless strip; but the contraction into a sphere multiplied 
that peculiar effect many thousand times. 
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Suppose that each square mile of peripheral surface, lying under 
said strip of 1000 miles length, were attracted upward, toward the strip, 
with the attractive power of one unit, and downward with the same 
power of one unit. After the strip has contracted into a ball, each 
square mile of peripheral surface, lying under it, will be attracted 
upward with the power of about a hundred units, and downward with 
the same power as before, of one unit. Presently a strong migration 
of matter will set in, from the periphery to the ball, a notch n being 
formed in the periphery below the ball, as shown in Figure. 1. Natur- 
ally the adjoining peripheral matter will flow in to fill up these notches 
—only to be gobbled up likewise by the globes which thus fatten and 
gain in mass and become more voracious in consequence, cutting the 
notches still deeper and again increasing the inflow of matter from the 
sides. Owing to this lateral inflow the principle of robbery and piracy 
on the parent mass will not be confined to the immediate surroundings 
of the embryo, but will be extended to an equal degree over the whole 
of the periphery. 

Ring matter, cut loose from the parent 
mass, has the tendency everywhere to 
break up and contract into spheres, all 
along the periphery of many hundreds 
of millions of miles in length. Suppose 
that two spheres have already formed, 
not very far apart, as shown in Figure 1. 
Parental matter will flow from the sides 
of the notches, following the dotted lines 
and will leave the parts between m and 
s as aprominence. These parts between 
m and s will mutually attract each other 

and form another sphere. The peripheral matter all over will either 
flow off into the notches 7, or contract into independent balls. 

Thus, at the place where the periphery was before, a succession of 
gas balls will be formed, large and small, and of irregular distances, all 
haphazard. The larger balls will attract the smaller ones and unite 
with them, which process again increases their pirating power, also 
will give them uneven speed, so they are sure to overtake each other. 
Finally, only one ball will be left, whose pirating power is by far 
greater than that of all the individual balls combined. When the robbing 
process has been completed, the growing distance finally acting as a 
brake, the parent mass will be shaved of much of its outskirts, and 
at the new reduced periphery (indicated by the curve o 7, Figure 2), 
the centripetal force will considerably outweigh the centrifugal. In 
consequence it will take many many millions of years and much 
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further shrinking (which means further increase 
of angular velocity) of the parent mass before 
the two forces can become equal again, so as to 
commence the formation of a further planet; 
and, as a further consequence, the vapors or 
gases filling the space intervening between two 
orbits, for instance between Saturn’s and Jupi- 
ter’s, will by no means be all absorbed by Saturn; 
only a small part coming to him, and none to 
Jupiter. 

Naturally the highly attenuated substance of 
the outskirts, perhaps 50,000 times less dense 
than our air, will be much compressed in the 
new planetary nebula, so that its substance will 
not take up by far as much room asit did when 
it was part of the parent nebula. 

How about the rotation of the new planet? The original impulse in 
that direction amounted to practically nothing, considering that the 
thin and almost bodyless pieces of ring matter could not produce any 
decided rotary action, even if all of them had contracted into one single 
sphere. Later on, however, after a gap had formed between the new 
periphery o 7 and the numerous small spheres, the fact came into play 
that these spheres moved more quickly than the new periphery. Sup- 
pose that Figure 2 represents some of those small embryo planets, which 
finally formed the planet Jupiter, moving in the circle of the original 
periphery a c,at the speed of 500 miles a minute, whereas the new 
reduced periphery o r moves over the same angle at the rate of 450 
miles. Any accretions from o 7,rising to join the embryos, have a 
speed 50 miles per minute less than these, and, striking the embryo 
planets at the inner side, will tend to make them rotate forward 
(counter-clockwise), in the same direction as the parent mass. This 
impulse towards rotation will be the more powerful the greater the gap 
between the two circles (the old and the new periphery), and will be 
the strongest when the piracy on the parent mass is nearing its end, 
that is, when the two last embryos unite to form the planet. On the 
whole, that impulse will amount to about the same as if a huge rotat- 
ing ring of attenuated matter, filling the space between the old and 
new periphery, were all at once contracting into a sphere. A further 
augmentation of rotary speed will set in when the volume of the newly 
formed gaseous planet shrinks to smaller dimensions, owing to radiation 
of heat and consequent cooling. 

Possibly a planet’s rotation may not proceed counter-clockwise. To 
understand this, let us consider two possibilities under which the peri- 
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phery of the parental mass may be reduced from a c too r, Figure 2— 
whether quickly, as a consequence of the pirating process, or whether 
slowly, as a consequence of radiation and of cooling and shrinking on 
the part of the parental mass. In the case of Jupiter a lively pirating 
activity took place when its embryos commenced to form, so the reduc- 
tion of the periphery from ac to or proceeded quickly, perhaps within 
a few hundred thousand years, and after this time the circular motion 
of the particles at or was almost the same as before, namely, as 
assumed, 450 miles a minute, as against 500 miles on the part of the 
embryo spheres at ac; and in consequence the accretions from or, 
when joining the inner sides of the embryo balls, made these move 
slower than their outer sides—i.e., made them rotate counter-clockwise. 
Without the pirating activity the periphery ac will likewise, in the 
course of many millions of years, be reduced to o 7; in this case, how- 
ever, only as a sequence of the shrinking process, and then the peri- 
pheral particles will move more quickly when they reach the or level 
than they did at the ac level. In the case of Neptune, his first embryo 
spheres had so little body (consisting as they did of the very lightest 
gases of the parent nebula’s outskirts) that they hardly had any pirat- 
ing power—and, without this, no cumulative effect. So the embryos 
practically increased in size only in proportion as the parent mass, in 
the process of cooling and shrinking, threw off new ring matter, every 
new issue with greater speed of revolution. Under such circumstances 
the accretions, when reaching and joining the embryo spheres, made 
the inner sides of these spheres move quicker than the outer sides, 
imparting to them a clockwise or retrograde rotation. 

Had the old embryo planets condensed to the solid state in the 
meantime? No, they consisted of very light gases, almost uncongeal- 
able, and Neptune consists of nothing else today. Just so Uranus. 

Another possibility to explain Neptune’s retrograde rotation may be 
this: Suppose the final contraction into a planetary nebula made the 
latter’s bulk so large that it partly reached into the parent mass, be- 
yond the new periphery o 7,say down tow, Figure 2. Then the forward 
motion of o r, which became quicker as time passed on, imparted its 
own motion not only to the immersed part, but to the whole of the 
planetary nebula, giving it a retrograde rotation. 

The foregoing description of the “Birth of Planets”, based as it is on 
developments such as should be naturally expected to take place when 
following up primary conditions, ought to dispose of the above- 
mentioned “objections” Nos. 1, 2 and 3—showing that, though they 
certainly invalidate a certain feature of Laplace’s theory, they do not 
invalidate this theory on the whole. 
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Objection No. 4. “While the rotation of the sun follows a for- 
ward motion, and just so the revolution of almost all the planets 
and satellites,two of Jupiter's and one of Saturn's satellites revolve 
in the opposite direction—facts which flatly contradict the nebular 
hypothesis.” 

That retrograde movement, an old stumbling block of the Laplacian 
theory, may be explained in a very simple manner, especially so far 
as Jupiter’s moons are concerned. Some of the thousand asteroids 
have orbits reaching beyond that of Jupiter and some have orbits ex- 
tending within the orbit of Mars. In the course of many millions of 
years, it is not only possible, but highly probable, that some of these 
wide-range asteroids will be captured by either Jupiter or Mars, and 
the retrograde Jupiter moons come from that source; and most likely 
not only the two retrograde, but three more of the forward motion 
moons; also the two moons encircling Mars. 

Jupiter has nine moons. Four of them, the large ones, known of old, 
bear the marks of regular legitimate birth from ring matter shed by 
the original planetary nebula, to judge by their range, distances and 
planes of orbit. The other five are more or less erratic. The orbits of 
the sixth, seventh and eighth moons have inclinations respectively of 
28, 31 and 145 degrees, whereas the planes of orbit of the four large 
moons are closely in line with the planet. And the revolutions of the 
latter four are made in 174, 3’, 7 and 17 days respectively, as against 
251, 260 and 731 days on the part of the others—showing clearly they 
are not of the same breed. Of the five erratic moons, all very small, 
and formerly asteroids, three were captured when passing Jupiter out- 
side of his orbit; the two retrograde ones, however, when passing inside 
of that orbit, thus being forced into a course contrary to that of the 
other moons, as shown in Figure 3. 

=m ~Q-787%e701d¢ 





Of the ten satellites of Saturn eight indicate legitimate birth, but the 
two outer ones do not. These show great deviations from the plane of 
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orbit of the other eight, the deviation rising to a retrograde course in 
the case of the ninth one. Most likely these two moons have been 
captured, the same as the five small Jupiter moons. 

Opponents of Laplace’s theory have admitted that the two retrograde 
Jupiter satellites possibly may have been captured, but they dispute 
such possibility for the satellite of Saturn. Of course, definite proof as 
to where the latter came from, if captured, cannot be supplied. But 
should this constitute definite evidence that no capture took place? 
One of the asteroids, Eros, not only crosses Mars’ orbit in its revolution, 
but goes far beyond, coming near the Earth's orbit; in view of this, 
should we consider it impossible that other asteroids went far beyond 
Jupiter's orbit, coming near enough to Saturn to be captured? If we 
do not find any of them roaming as far as that now any more, we 
must not overlook that Jupiter had many chances to kill them off on 
their way, forcing a few of them into servitude and bodily devouring a 
great many more; either he, or his moons. The four asteroids now 
known to swing beyond Jupiter’s orbit have been called “survivors” by 
such a high authority as Percival Lowell. 

We should not demand too much of the Laplacian hypothesis and 
not expect it to explain each and every detail of the planetary system, 
or each and every subsequent development. Suppose that, a_ million 
years ago, Saturn’s rings had contracted into three satellites. They 
would have retrograde rotation, as the inner parts of each ring move 
faster than its outer parts. If our astronomers would find out that 
these three inner moons of Saturn had a strong retrograde rotation, while 
the other moons had a weak forward rotation, this would at once be 
construed as another fallacy of Laplace’s theory—simply because they 
never knew of the previous existence of the rings. 

Objection No. 5. “The orbits of the planetoids form a compli- 
cated system of interwoven loops which cannot be untangled by 
the Laplacian theory.” 

Often it has been asserted that the original parent asteroid was split 
up into many fragments, owing to some internal strain—and, if so, the 
tangled condition of the asteroid family would have nothing to do with 
Laplace's theory. That the breaking up of celestial bodies is not, im- 
possible seems to be proved by the condition of meteorites, which 
shows them to be fragments of some previous organization. Must the 
Laplacian theory fall unless we can establish the cause of that internal 
strain? Hardly. Possibly that cause had something to do with the 
fact that at the time of the parent asteroid’s birth a radical change took 
place in the formation of planets, namely, the transition from large to 
small sizes, and from light weights to heavy weights. Maybe the dis- 
ruption of the parent asteroid was due to the impact of some huge 
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meteor—and this, again, would have nothing to do with Laplace's 
theory. The latter is complied with by the fact that at the right place, 
between Jupiter and Mars, ring matter had been shed by the solar 
nebula sufficient to form a planet—even though, owing to the interfer- 
ence of special circumstances, the formation of a regular planet could 
not materialize. Possibly the union of the last two asteroid embryos 
was long delayed and did not occur until after each one of them had 
cooled down to a solid crust, in which case the final union naturally 
took place in form of a destructive crash. 

Objection No. 6. “The elliptic shape of the planets’ orbits has 
never been explained by Laplace's theory.” 

No. But it could easily be explained by the visit of a strange sun, 
which passed near enough to distort their originally circular orbits- 
And such a visit may have caused the other irregularities in the plan- 
etary system, or som2 of them. Would it have distorted the planets’ 
orbits all in one and the same direction? No. 

In addition to the foregoing six “objections” two more points of ob- 
jection will be treated, in a subsequent article, namely, the moment of 
momentum, and the kinetic theory of gases. Various other points re- 
main unanswered; for example, the great obliquity of the orbits of 
Uranus’ and Neptune's satellites, also the inclinations of the planes of 
the planetary orbits to the plane of the sun’s equator, etc. These points 
do not seem to be of great importance, and may possibly be covered 
by the close approach of a strange sun. Of the main arguments against 
Laplace’s hypothesis not one can stand. 

The conception of the “Birth of a Planet”, depicted in the foregoing 
pages, is based on Laplace's hypothesis, modified only in some detail, 
concerning the leaving off of ring matter. The hypothesis has been 
attacked from many sides, as untenable. Should we be ready to dis- 
card it because we are not yet in position to explain each and every 
detail of the complicated solar system? Cast aside a theory, the facts 
in favor of which have a hundred times more weight than those which 
seem to contradict it—and contradict it only so long as we do not know 
all the circumstances concerning them ? 


(To be Continued.) 
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ENLARGEMENT OF THE SUN AT SUNSET. 
W. FF. BADGLEY. 


Most people have looked through a telescope or binoculars and need 
not be told that the things that they saw enlarged by the glasses were 
not changed in size by their looking at them, nor moved farther apart. 

It is so with the enlarged sun at sunset; it only appears changed 
because the air magnifies it, and measured with any telescopic instru- 
ment its width is not altered. 

If you have a reading glass, put it on a sheet of ruled or printed 
paper and you will see that it does not magnify at the middle, but 
does so towards the edge, and that the magnification is greatest in line 
with the edge, and not towards the center, and that near the edge a 
circle becomes an oval. 

The scientific explanation of the apparent enlargement of the sun 
is, that when it is seen high up there is nothing near it to compare it 
with in distance, so we believe it to be near and therefore small; but 
when we see it on the horizon which we know to be far away, we 
believe it far and therefore deceive ourselves, and believe it large. | 

If you are happily a dweller in the country, and get a chance of 
seeing the sun or moon, when near the horizon, through the branches 
of trees a hundred or so yards away, the orb will appear as though 
just at the back of the network of branches; or if you will look at the 
moon, when low down, through a lace window curtain, it will seem to 
be just beyond the lace; and whether seen through, or away from, the 
trees or curtain, there is not a bit of difference in the size of the orbs. 
This disposes of the scientific deceitful comparison idea. 

The sun as it nears the horizon and appears enlarged usually 
becomes an oval longer in breadth than in height, because it is seen 
through the edge of an aerial lens. The air, to a small height, is in a 
condition to magnify objects and has been so all day, but looking 
upwards its thin layer would have little effect, whereas looking through 
it towards the horizon, the effect would be increased about sixteen 
times by the increased depth of air looked through. 

It is not always that the air acts to enlarge objects on the horizon, 
for one day it may do so and the next day not. The effect is due to 
some particular state of the air. It cannot be due to water vapor for 
the quantity in the air at any season does not change much from day 
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to day. Neither is it due to fogginess in the air, for the sun or the moon 
seen through fog, or thin cloud, is a pale thing not the least enlarged 
while if enlarged the sun is usually fiery red and the moon sometimes 
green. 

Dust and heated air appear to be the only possible causes of the 
magnification. Summer and autumn are the usual times for seeing 
the phenomenon, because they are dusty times; we do not see it in 
winter, or if we do, can account for it by smoke dust. Objects seen 
through dusty air are enlarged and reddened. But in all these cases 
the air may be heated. 

Objects seen through the heated air of deserts are enlarged; seen 
through smoke from a chimney, they are enlarged. But in both these 
cases the air is certainly dusty. 

So there is something still left in this enquiry for clever people to 
find out. On one occasion, being near the western edge of the plateau 
three hundred feet above the plain to the west, the sun set on a clear 
horizon and was not enlarged; while to the east, across the plateau, 
the full moon rose enlarged through a reddish mist which had a height 
of about twenty degrees above the horizon. While in the mist the moon 
was Of a bright green color and had a duller green halo; on leaving the 
mist it took on {its usual size and yellowish silvery look, and had no 
halo. The change was sudden as the mist had a very definite edge. 

Devizes, England. 
January 10, 1917. 
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AS THROUGH A WINDOW OPENED WIDE, 


Celestial, silent and sublime 
Above Earth's pellicle of ground 
Revolve the stars at evening time 
Like jeweled clock-hands round and round. 


Remote amid Creations space 
Like gleaming gems or beacons bright 
They beam upon man’s mundane race 
From gloaming dusk till dawning light. 


Resplendent. numberless, divine! 

O’er summer's bloom or winter's blight 
‘Mid Cosmos measureless they shine 

From nadir unto zenith height. 


And we upon our planet-home, 

We who so briefiy here abide, 
Behold yon star-bespangled dome 

As through a window opened wide ! 


CHARLES NEVERS HOLMEs. 
Newton, Mass. 41 Arlington St. 
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OUR TERRESTRIAL MANTLE. 
CHARLES NEVERS HOLMES. 


Our small planet is covered with a surface area of 197,000,000 square 
miles, and over this inner surface area it wears an outer terrerestrial 
mantle—our atmosphere. This planetary mantle also serves as a 
protecting cloak, catching and destroying within twenty four hours 
millions of bombarding aerolites. It keeps the inner surface area of 
our world comfortably warm; but in order to protect the lives and 
properties of more than a billion and one half men, women and 
children, as well as to keep these human beings warm, it has to be 
very thick—therefore, rather heavy. Indeed, the total weight of our 
atmosphere approximates twelve trillion tons, but since the total weight 
of our small planet approximates some 6,000,000,000,000,000,000,000 
tons, it can wear without difficulty its rather heavy mantle. 

Now, although this terrestrial mantle is both heavy and thick, we 
who dwell upon the earth can easily see through it. Therefore it must 
be transparent, particularly since it has a thickness or depth of perhaps 
300 miles. As we all know perfectly well, the swift arrows of light 
penetrate and pass through it, although Somewhat deflected from their 
previous course. For that reason we are able to look through the vast 
firmamental window overhead and behold the sparkling splendor of 
the suns of night. That is, when the cloud curtains are not drawn 
over this window, so densely that only the powerful sky-lamp of King 
Sol can send sufficient light to penetrate and brighten them. 

But this terrestrial mantle is much more compact on the inside than 
on the outside. In fact, its outermost layer is exceedingly thin, and 
were the whole garment only as light as that outermost layer it would 
weigh very little. But there are in all four layers to this terrestrial 
cloak, and the innermost one is rather dense. So that these four layers, 
taken together, press down very heavily upon the inner surface area 
of our earth. And, of course, this heavy pressure rests also upon each 
of the more than a billion and one half men, women and children 
residing upon this surface area. Upon every square inch of the bodies 
of all these people there is a weight of about 14.7 pounds—or about a 
ton to the square foot! One would think that the whole population of 
our earth would be crushed at once, but, fortunately, there is air inside 
our body as well as outside, so that the outward pressure equalizes the 
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inward. However, as we know, when the air-pressure inside of our 
ear-drum becomes more or less than the outside pressure, we ex perience 
a lot of discomfort. 

Man has devised an excellent “weather prophet” in order to find out 
beforehand any changes likely to take place in this terrestrial mantle. 
Now, storms frequently develop within the innermost layer of this 
mantle, and a change in the height of a column of mercury in a tube 
will announce this coming change in the weather. The height of such 
a mercury column averages at sea level about thirty inches, being the 
well-known barometer, or, in other words, the weight of a column of 
air extending from the bottom of the barometer to the top of our 
atmospheric ocean. Since air is so light—a cubic inch of it weighing 
only about 0.31 grains or about 1/770th as much as an equal amount 
of water—it would take many miles of it in a tube having the same 
diameter as that containing the mercury to hold up a column of 
mercury thirty inches high. But when changes take place in the 
atmosphere, caused by the approach of a storm, a slightly lessened 
pressure upon the mercury permits it to “fall” a trifle, and, for that 
matter, this atmospheric pressure is often subject to variations, faith- 
fully indicated by the rise or fall of the barometric column. 

In fact, the only part of our terrestrial mantle with which we have 
directly anything to do is the innermost layer, that is, the layer next 
to our surface area. This consists wholly of the air we breathe, and 
this air is a mixture, not a union, of at least ten substances. The 
inactive gas nitrogen and the active gas oxygen are by far the chief 
components of air, but it also contains water vapor, argon, carbon 
dioxide, hydrogen, krypton, neon, xenon, and helium. Besides these 
substances it also contains dust and germs, and it varies in its purity 
or impurity. And the air we breathe at sea level is much denser than 
that which we inhale on the summit of some lofty mountain. Indeed, 
when we ascend about 3!2 miles above the ocean the atmospheric 
density is only one-half that which it was at sea level. 

As has been stated, our atmospheric mantle is formed of four layers, 
although the fourth or outermost layer is somewhat conjectural. The 
first or innermost of these layers or strata is called the troposphere. 
Here is where we earth-chained mortals dwell, although man has 
practically ascended by balloon to its top, about seven miles from the 
surface area below. Within this troposphere is contained most of the 
atmospheric moisture and the clouds, and, as we should expect, within 
this stratum take place the storms of the air. 

The next layer of our terrestrial mantle is named the stratosphere, 
extending from the seven mile limit of the troposphere to nearly fifty 

miles above sea level. Ascending the troposphere the air grows colder 
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and colder but in the stratosphere this fall in temperature ceases and 
the temperature remains constant. Within this stratum there are no 
violent winds, and air, as we breathe it “on earth”, changes greatly in 
character, becoming more and more largely the inactive gas nitrogen. 
High as is this second stratum above terra firma, man has “sounded” 
its lower regions with an unoccupied balloon, such a balloon having 
attained an elevation of about twenty miles. 

Between the stratosphere and the ether, so-called, there are two 
other strata or perhaps there is only one other stratum. The inner of 
these two possible strata is called the “hydrogen-sphere” which is 
supposed to consist chiefly of hydrogen, owing to the lightness of that 
gas. This “hydrogen-sphere” extends upwards to a height of about 
130 miles, its uppermost boundary marking the limit of our sky’s 
beautiful blue color. Above this third stratum we know very little at 
all about our terrestrial mantle, except that it must be very thin, that 
it has been named the “geocoronium-sphere”, and that some scientists 
believe that it contains a gas even lighter than hydrogen. That it 
contains so light a gas is even more a conjecture than its uppermost 
height above the top of the “hydrogen-sphere”. This height may be 
70 or 170, or even a few more miles, and the upper part of the “geo- 
coronium-sphere” may possibly be a mixture of escaping hydrogen and 
more stable ether. The total height of our terrestrial mantle is, even 
in these days of more advanced science, problematical, but it certainly 
must end—somewhere. Between 200 and 300 miles seems to be the 
farthest elevation of our atmosphere; but, as has already been stated, 
man’s interest in his terrestrial mantle really ceases with the tropo- 
sphere. That is, with the natural air that he breathes, and the moisture, 
clouds and storms of his local atmosphere. 

But we human beings were fitted to our terrestrial cloak, and our 
terrestrial cloak was not fitted to us. First, our mantle, then ourselves, 
as our bodies appear today. And although this term, “terrestrial 
mantle”, is an excellent one, the expression “atmospheric ocean” 
is still better, for, it is indeed an ocean, deep and ofttimes profoundly 
stirred. Man has walked since prehistoric times, he has swum for 
centuries and centuries; but only recently has he sailed amid the air. 
The future seems rich and almost bewildering in its aeronautic possi- 
bilities, and should some marvelous aerial discovery be made—such, 
for example, as employing some of the atmospheric pressure to 
buoy up aero-crafts against the downward pull of terrestrial gravity 
—the sailors of the air may yet rival the sailors of the sea in the 
science of transportation and long distance rapid transit. 

Newton, Mass. 
41 Arlington St. 
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IS OUR EARTH THE ONLY LIFE SUPPORTING 
BODY IN THE UNIVERSE? 


VINCENT FRANCIS, 


In undertaking a discussion of the question of life in the universe 
on other worlds than our own, it is, and probably always will be, 
impossible to definitely settle it one way or the other, unless by some 
unexpected discovery the science of astronomy is revolutionized to 
such an extent that we can have a much more intimate knowledge of 
the heavenly bodies than we have at present. However, as the knowl- 
edge gained by astronomers, of the solar system and of the universe 
at large, increases, and as with advancing civilization the thoughts of 
men become broader and reach higher levels, the tendencies point very 
strongly to the answer that our earth is one of many inhabited globes. 

It must be understood in considering this subject that a body, in 
order to be life supporting, does not necessarily have to be governed 
by or have existing upon it the same conditions that exist here on 
earth and that the forms of life must not necessarily resemble anything 
that we are familiar with. There are, however, limits to the latitude or 
scope of these conditions, and it is the writer's purpose to discuss them 
for the different classes of heavenly bodies, and to eliminate any that 
definitely exceed them. These limits may be covered by three condi- 
tions which must exist in order to make it possible for a body to 
support life: First, that the body be so far advanced in the process 
of evolution as to be cool enough to have a sufficiently stable crust to 
support life; second, that a certain amount of atmosphere shall 
surround the body; and third, that it be near enough to the source of 
light and heat for a temperature high enough to support life to be 
maintained. 

We will first consider the principal objects composing the solar 
system, namely the sun, planets and their satellites, we having a much 
more intimate knowlegde of the conditions surrounding them and of 
their surface markings than of the same local characteristics of any 
of the fixed stars. The other members of the solar system, the comets 
and meteors, we will dismiss with the statement that comets, having 
no solidity and being very diffuse and attenuated for the most part, and 
meteors, being mere brickbats or boulders ranging in size from grains 
of dust to bodies weighing but a few tons and having insufficient force 
of gravity to hold anything on their surfaces and exposed to the 
extreme cold of interstellar space, 470 degrees below zero Fahrenheit, 
cannot possibly support any form of life whatsoever. 
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In examining the principal objects of the solar system we will, of 
course, start with the sun which dominates it. Of the source of our light 
and heat and the object from which everything terrestrial has originated. 
astronomers have considerable knowledge, which is being increased 
every year largely through the invaluable research work being carried 
on at the Solar Observatory of the Carnegie Institution located at 
Mount Wilson, California, by the untiring efforts of its able director, 
Professor George E. Hale. The sun is known to be an enormous ball 
866,000 miles in diameter, at the very high temperature of about 6000 
degrees centigrade. This would preclude the existence there of any- 
thing except in a gaseous form and of very few of these gases in 
chemical combination, almost everything being in an elementary state. 
The gravitational force of a body weighing 332,000 times as much as 
our earth is very great, so the gases forming it must be tremendously 
compressed, and this compression, combined with the temperature just 
mentioned, must make a very dense gaseous globe of seething flame 
with no hard surface whatever, it being known that the surface forma- 
tions are continually changing, owing to gigantic whirlwinds and 
cyclones, vastly greater than anything possible on earth, continually 
taking place. The possibility of life on such a bedy as this is, of course, 
impossible, for if any life germ could get within even several million 
miles of the sun, it would be impossible for it to exist there, as the 
enormous heat would burn it up in an instant. 

The nearest planet to the sun is Mercury, a small globe 3000 miles 
in diameter, at a distance of approximately 36,000,000 miles. Being 
so close to the sun, Mercury, as seen from the earth, never moves more 
than 28 degrees to either side of the sun. Consequently he is a difficult 
object to observe, being always near the horizon at dusk or dawn, the 
only times he is visible to the naked eye. What little is known about 
him has been discovered by daylight observations, when he can be 
seen near the meridian and free from the disturbing effects of the 
atmosphere at the horizon. He has apparently no atmosphere of his 
own and his surface looks as if it were covered with cracks due to the 
terrific solar heat continually beating down upon it. Only one side of 
the planet can be seen, as he always turns the same face toward the 
sun, making the other side always dark. 

Let us now picture to ourselves conditions existing on Mercury. On 
one side we would find a never ending day with a fierce sun beating 
down upon it with seven times more heat and light per unit of surface 
than we receive on earth, and this with no atmosphere to temper it, our 
atmosphere reducing the amount of light and heat received at the 
earth’s surface by a very considerable amount. The other side would 
be immersed in an eternal night and subjected to the terrible cold of 
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space, as stated before 470 degrees below zero Fahrenheit, with no 
atmosphere, and consequently no circulation of air to bring warmth 
from the other side. Thus we see one side scorched to a cinder by the 
relentless rays of a fierce sun, and the other side pitch dark and frozen 
solid by a cold which we can never conceive of on earth. Certainly 
life under such circumstances would be impossible. 

Leaving Mercury, the next object we come to on our outward journey 
from the sun is Venus. This planet, which shines so beautifully in 
our evening and morning skies at a distance of 67,000,000 miles from 
the sun, is almost our twin in size, being 7700 miles in diameter, but 
200 miles less than the diameter of the earth. Although Venus is far 
more favorably placed for observation than is Mercury, astronomers 
know even less about the surface of the former than of the latter, in 
spite of the fact that Venus comes nearer us at certain times than 
any object of any size but the moon and an occasional comet. This is 
because she is surrounded by a dense atmosphere and her surface is at 
all times completely covered by clouds with very high reflective power, 
as much as 92% of the light reaching them being reflected back into 
space. This is the reason she shines so dazzingly, making it almost 
impossible to do any practical observing by night, the little that can be 
done being done during the day time. Owing to these clouds, there are no 
markings visible on Venus, the disc presenting through the telescope a 
- uniform appearance. A proof of this dense atmosphere is to be found 
when she approaches or is leaving a position between us and the sun and 
we see the dark side with a narrow crescent of light along the edge. This 
crescent does not appear like the lunar crescent, extending just half 
way around the limb, but at times a complete ring of light has been 
seen to surround the planet, thus giving evidence that the light of the 
sun passes through a dense atmosphere which refracts it sufficiently 
for us to see it far beyond the half way points as in the case of the 
moon. It is believed by some astronomers, notably the late Professor 
Percival Lowell, that the high reflecting power of 92% cannot be due 
to clouds, as they could not possibly reflect that much of the light 
received, the reflective power of our clouds being but 72%, and that 
this phenomenon must be due to some other characteristic of a dense 
but cloudless atmosphere surrounding the planet. The belief that 
clouds exist, however, is the one generally accepted, as they very 
probably would not be exactly like ours, and with some unknown 
addition to their composition, could very probably have such a high 
reflecting power. 

It is in dispute whether Venus has a day somewhat like our own, or 
whether, like Mercury, she always turns the same face toward the sun. 
Professor Lowell, after very careful observations covering a considera- 
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ble period of time, came to the conclusion, from certain very indistinct 
and doubtful markings that he had seen on the surface, that the latter 
is true, and that the day and year of Venus are the same. If this is 
so, it is conceivable that certain forms of life might exist there, as 
the dense and moisture laden atmosphere would carry the warmth 
from the sunlit side to the dark side and return it again cooled, thus 
tempering the climates of both sides to a certain extent. It seems 
much more probable that there would be life on the planet if her day 
were more like ours, as some astronomers still think. However, no 
matter which way is correct, life on Venus would be at a very early 
stage of development, possibly very much like life on the earth before 
the skies cleared, when it was still pretty warm here, and luxuriant 
ferns and other flora flourished and the huge dinosaurs inhabited our 
globe. It seems reasonable that Venus should be at an earlier stage 
of development than the earth. although she is of practically the same 
size, because she is considerably nearer the sun and receives in conse- 
quence about twice as much light and heat as we do, thus retarding 
the cooling off process which all worlds must undergo in the order of 
evolution. Conditions on Venus would differ from those on the earth 
in another way, namely that her equator has practically no inclination 
to her orbit, whereas the earth’s has 23!2 degrees. This would mean no 
seasonal changes, the climate never varying in any given locality year 
in and year out. To sum up, if life exists at all on Venus, which is a 
bare possibility, it must be in a very early stage of evolution, and the 
chances of thinking beings like ourselves being there are extremely 
remote. 

Leaving Venus behind, the next planet we come to is the earth, 7,912 
miles in diameter and at a distance of 93,000,000 miles from the sun. 
The earth, as we all know, is attended by one satellite, the moon, at a 
distance of about 240,000 miles from it. Owing to its nearness, astron- 
omers have a much better chance to study the markings and surface 
conditions of the moon than of any other heavenly body. The moon 
is a small globe with a diameter of but 2,162 miles. As seen with the 
naked eye, as well as with the telescope, the surface does not appear 
of one shade, but certain portions are dark and others much brighter. 
It was at first thought that these dark areas were seas and the rest dry 
land, but with the increase in our knowledge of the moon, and the 
discovery that if any atmosphere exists there at all, it must have a 
density no greater than one ten-thousandth of our own, the belief that 
water in its liquid or gaseous state exists there was immediately 
exploded. One proof of the lack of atmosphere on the moon lies in 
the fact that during a solar eclipse the dark body of the moon is 
sharply projected against the solar corona, there being no softening of 
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the silhouette near the edges as would be noticeable if there were any 
appreciable amount of atmosphere. And another proof is that when 
the moon eclipses or occults a star, the latter shines with undimmed 
lustre right up to the very edge and disappears absolutely instantane- 
ously, reappearing in the same way in due course on the other side 
again. Still another proof lies in the fact, as mentioned before, that 
the horns of the crescent never project beyond the half way point on 
either side, thus showing that there is no refraction of the sunlight 
through an atmosphere as is evident in the case of Venus. Speaking 
of the solar corona, this was originally thought to be the lunar atmos- 
phere, but it has since been definitely proved to be an appendage of 
the sun, thus giving yet another proof of lack of atmosphere on 
the moon. 

No change in the surface of the moon takes place year in and year 
out except in a very small way in a few minor instances, and it is 
therefore practically as good as proved that the moon has passed 
through the successive stages of evolution and is now a dead and 
barrren world upon which life could not exist in any form, there being 
nothing there to support it. 

The next stopping place on our journey outward is Mars which we 
will pass by for the present and return to later. 

In passing from Mars to Jupiter, the next major planet, our way 
will be strewn with innumerable small planets called the asteroids, 
revolving about the sun at distances varying from less than 200,000,000 
to over 400,000,000 miles. As none of these small bodies, of which 
over 800 have been discovered up to the present time, are more 
“than 500 miles in diameter and a very great majority do not exceed 
50 miles in diameter, we may dismiss them, as in the case of the 
meteors, by the statement that if any of them ever did have atmos- 
pheres and warmth at any time in the remote past, both of these life 
supporting essentials have left them long ago, the former because these 
bodies would not have sufficient gravitational force to retain atmos- 
pheres, and the latter because, the atmospheres gone, they are exposed 
to the absolute cold of space which would freeze out any warmth they 
might have in a very short time. The obvious conclusion then is that 
it is impossible for any form of life to exist on any of the asteroids. 

After threading our way through these numerous tiny planets we 
come, at a distance of 500,000,000 miles from the sun, to the giant 
planet Jupiter. This is the largest member of the sun’s family, larger, 
in fact, than all the rest of the planets put together. Jupiter's mean 
diameter is 86,000 miles which means that ten globes the size of 
the earth put side by side would not reach across his disc. Jupiter, as 
seen through a telescope, appears to be belted by heavy clouds, which, 








446 Is our Earth the only Life Supporting Body 


like the sun, rotate at different speeds in different latitudes. There are 
no permanent markings visible, although certain of them have been 
recognized as the same, though considerably changed in form, for 
several years in succession. These clouds, which are probably the 
chief constituent of the atmosphere of the planet, are so thick, that the 
surface of Jupiter, if he has any, is never visible. The reason that | 
say “if he has any,” is that it is thought that Jupiter is at such an 
early stage in his development, that no surface has yet been formed 
and that he is still in a very hot state, possibly even slightly self- 
luminous, though this latter statement is very uncertain. Another 
reason for the belief that he is passing through an early evolutionary 
stage is that his day is but ten of our hours long and his density 
approximately that of water, which would correspond with the rate of 
rotation and density of the earth when still quite hot, it having been 
estimated that the earth once revolved on its axis in but three hours 
and that tidal friction and other causes have gradually diminished this 
speed until now our day is twenty-four hours long. 

From the foregoing it is very evident that Jupiter has not yet reached 
a stage in which it would be possible for him to support any kind of 
life. In fact it is highly improbable that he could ever support life 
at any time, as, even if the surface conditions and atmosphere were 
favorable, his great distance from the sun, and the consequent small 
amount of light and heat received, a very small fraction of that 
received by the earth per unit of surface, would cause far too low a 
temperature at the surface for organisms to exist. However, if a race 
of beings ever should exist there, they would probably be pigmies, 
owing to the much greater force of gravity which Jupiter exerts as 
compared with that exerted by the earth. 

What has been said about Jupiter applies equally well to the three 
planets exterior to him, Saturn, Uranus and Neptune, in the order 
named. They all, it is very generally believed, have arrived at prac- 
tically the same period of evolution and show the same characteristics 
as those of the giant planet. If, however, these planets were sufficiently 
developed to support life, their surface temperatures would be 
even lower than that existing on Jupiter’s surface, as Saturn, at a 
distance of 886,000,000 miles from the sun, receives but one one- 
hundredth the amount of light and heat received at the earth’s surface. 
Uranus, at a distance of 1,800.000,000 miles, receives but one five- 
hundredth, and Neptune, at 2,800,000,000 miles, receives the exceedingly 
small quantity of one one-thousandth the amount received by the earth 
per unit of surface. 

Not including the moon, there are twenty six secondary planets or 
satellites so far discovered in the solar system, Mars being attended by 
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two, Jupiter by nine, Saturn by ten, Uranus by four and Neptune by 
one. We may eliminate at once the two satellites of Mars, five of 
Jupiter’s and six or seven of Saturn’s by applying to them what has 
been said about the asteroids, they being in this class as far as size is 
concerned. The rest range from about 1000 miles to over 3000 miles 
in diameter. They are, however, so far away that it is almost impossi- 
ble to learn anything about them physically. It is suspected, though, 
that all satellites always turn the same faces toward their primaries 
just as our satellite the moon does to us. In view of the foregoing, it 
is, therefore, pretty safe to say that life could not exist on any of these 
satellites, particularly as, in the case of the planets which they attend, 
sufficient light and heat would not be received from the sun to make 
the temperature high enough at their surfaces. 

Having traveled from the sun to the outermost known planet, 
Neptune, discussing as we passed them the main points of interest and 
environs of each planet but one, excluding our earth, we will now take 
a long jump back toward the sun to visit this planet, Mars, and see 
what interesting facts we can disclose about him. Mars revolves 
about the sun at an average distance of about 141,000,000 miles. He is 
a globe considerably smaller than the earth, having a diameter of but 
4230 miles. As Mars approaches us at certain favorable oppositions 
to within 35,000,000 miles, he is most favorably placed for observation 
from the earth. To be sure, Venus sometimes gets as near as 25,000,000 
miles to us, but even at 10,000,000 miles farther away, Mars is in a far 
better position to be studied than is Venus, because when the former, 
which revolves about the sun outside of the earth's orbit, reaches its 
nearest point to the earth in a given apparition, it is at opposition, and 
the sun shines full upon it as it does on the full moon, whereas, when 
the latter (Venus) revolving inside the earth's orbit, reaches its nearest 
point to us, which is known as inferior conjunction, it is almost exactly 
between us and the sun and consequently the dark side is turned 
toward us. 

Volumes have been written about this small planet Mars, and more 
is known about him than about any of the other planets. He revolves 
around the sun once in 687 days and his day is twenty-four hours and 
forty minutes long, very nearly the same length as our day. He has 
seasons almost like those on earth as his equator is inclined to the plane 
of his orbit at an angle of a little less than twenty-five degrees, the 
inclination of the earth’s equator to the plane of its orbit, as has been 
stated before, being twenty-three and one-half degrees. For a long 
time it was thought that the atmosphere of Mars was a negligible 
quantity and contained no water vapor, but later it was found that 
this atmosphere, though much rarer than our own, is of sufficient 











448 Is our Earth the only Life Supporting Body 

density to be given consideration and that it does contain a small 
amount of water vapor. Mars shows certain very distinct surface 
markings about which a great deal of discussion and controversy has 
taken place. Much the greater part of the planet’s disk appears of a 
ruddy or reddish ochre tint. Besides this, particularly in the southern 
hemisphere, are considerable areas of a greenish blue and sometimes 
greyish color, and surrounding each pole is a distinct and well defined 
white region which varies in size according to circumstances which 
will be described presently. For a long time these were the only 
markings visible on the planet, but in the year 1877, G. V. Schiaparelli, 
and Italian astronomer, discovered several very faint and threadlike 
markings, only a few miles in width, extending for thousands of miles 
over the surface, which he called “canali”, which means channels, but 
which are now called canals owing to the similarity between the two 
words. This amazing discovery caused quite a sensation in astronom- 
ical circles and was at first, as is the case with most epoch making 
discoveries, received pretty generally with incredulity. However, as 
time went on, Schiaparelli discovered more and more canals and other 
astronomers began to see them, so that today, although the existence 
of these objects is not admitted by all astronomers, the majority believe 
they are genuine surface markings of the planet. The idea was brought 
forward at one time that they were an optical illusion brought about 
by some unknown condition in our atmosphere or by some peculiarity 
of the eye due to steady and continued gazing, but this has been 
definitely dispelled by the fact that photographs of the planet showing 
them were successfully taken at the Lowell Observatory. It was also 
noticed by Professor Lowell that at the junctions of the canals appeared 
small spots which he called oases. These oases, although very small, 
are each 75 to 150 miles across. 

We have seen that Mars has an appreciable atmosphere, and also 
from the permanence of the surface markings we are justified in the 
conclusion that he has a solid surface so we find that two of our 
requirements for a life supporting world are met in this case. As to 
the third, that a body shall receive enough light and heat to maintain 
life, quite a question arises. Mars receives only from one-third to one- 
half as much light and heat from the sun as we do, according to 
his distance, he having quite an eccentric orbit for a planet, and 
it is considered doubtful by some whether this small amount would 
maintain a temperature above the freezing point at the surface at any 
time. However, we will look into the theories regarding the planet 
and see what we can find concerning this and other questions which 
naturally arise. As we have seen, the principal markings on the 
planet are the reddish ochre, the blue-green and the white regions 
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around the poles, and we have also seen that during the course of a 
revolution about the sun, Mars first turns one pole toward it and 
then the other on account of the inclination of his equator to the plane of 
his orbit, thus making seasons similar to ours. Now as either pole 
turns toward the sun, spring commences at that pole and advances into 
summer, and the white area is seen to diminish in size, and around it 
forms a dark blue band. This phenomenon has been explained by the 
belief that these polar regions are snow caps like our own and that 
when the sun rises on one of them after its long winter night, it melts, 
thus forming a broad band of water which is the blue band just spoken 
of. This theory has been criticised by some astronomers on account 
of the fact, which we spoke of before, that Mars probably does not 
receive sufficient heat to produce a temperature high enough to melt 
these polar caps, and hence they must consist of some other substance 
than snow. They have advanced the theory that these white areas 
are deposits of frozen carbonic acid gas, maintaining that a sufficiently 
low temperature could be reached on Mars to freeze this substance, 
and that there is insufficient water vapor in the atmosphere of the 
planet to make such large deposits of snow possible. However, there 
are a good many more advocates of the snow theory than of the 
carbonic acid gas theory, as the changes observed follow very closely 
what would actually occur if the former were right, and it seems pretty 
generally believed now that there is sufficient water vapor there to 
account for the polar caps in this way, since it is known that they are 
of nothing like the depth and permanence of the polar caps of the earth, 
and at midsummer they almost, if not entirely, vanish. 

Having disposed of the question of the polar caps, we will now 
investigate the other regions. For many years it was believed that the 
blue-green areas were actual seas on Mars, but when, some years ago, 
Professor Lowell discovered that they are crossed by a network of 
canals just as the reddish ochre regions are, this idea was immediately 
exploded, and it was concluded that they were merely more fertile 
regions of dry or possibly marshy land, and that there are no permanent 
bodies of water on the planet. This led to the belief that Mars is at 
a much more advanced period in its evolution than the earth is, and 
that the large majority of the surface, which we see of a reddish ochre 
color, is a great desert waste. This seems very probable, as the color 
corresponds very well with that of the sands of the Desert of Sahara 
and other similar regions on earth. With the above in mind, we can 
now picture to ourselves to a certain extent what life on Mars would 
be like. We find, as just stated, a world at an advanced evolutionary 
period and considerably past the prime of its life. The inhabitants of 
such a world must be of a correspondingly high state of civilization, 
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much higher than any civilization on earth. This race of beings must 
be veritable giants owing to the small size of the planet and its conse- 
quent small gravitational force. They, like the planet itself, must have 
passed their zenith and must also be on the decline with a steadily 
decreasing population. Their atmosphere has grown, during the long 
ages of Martian civilization, very rare, and all the permanent bodies of 
water have dried up, the only amount of this very important necessity 
of life worth mentioning that the population have to draw upon being 
that obtainable from the melting of the polar caps. But how is it 
possible for inhabitants, possibly thousands of miles from the polar 
regions, to obtain sufficient water? Astronomers have found a solution 
for this problem in the canals. They say that these canals are links 
between the populated portions of Mars and the melting polar caps, and 
that the Martian race, gasping for breath and dying of thirst, have 
made one last and supreme effort to obtain water by building this vast 
and inconceivable irrigation system before which any engineering feat 
ever accomplished on earth shrinks into insignificance. It is thought 
that the oases, or lakes as they are sometimes called, are either distrib- 
uting centers for the canal system, or centers of population maintained 
in the Martian desert. 

A very plausible theory in regard to the canals, and one which would 
supplement the above, has just been advanced by Professor William 
H. Pickering of the Harvard College Observatory at Mandeville on the 
island of Jamaica. The atmosphere of Mars, as we have just seen, is 
considerably more rarefied than our own. Therefore evaporation takes 
place much more rapidly than it does here and the boiling point of 
water must be considerably lower than 212 degrees Fahrenheit or 100 
degrees Centigrade. On the strength of this, Professor Pickering suggests 
that the Martians have built the canals as much to prevent the water 
from evaporating or boiling away as for distributing it over the surface 
of the planet, as the loss due to evaporation or boiling would be very 
great, especially under the heat of the midday sun which must be very 
great, as the Martian atmosphere is so rare that the percentage of heat 
absorbed by it would be much less than that absorbed by our atmos- 
phere, and a great deal less than would be necessary to balance the 
smaller amount of heat received from the sun. 

The reason given that such a stupendous work as this canal system 
might be possible is the advanced civilization that must exist there 
and the small gravitational force, which would allow of more than 
twice as much work being accomplished on Mars as could be accom- 
plished on earth with the same expenditure of energy. But the critics 
ask, how can we, never nearer than thirty five million miles to the 
planet, see such a marking as a canal, when the smallest possible spot 
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visible to us is miles in diameter? These canals do not always appear 
the same, sometimes appearing more distinct and sometimes fainter 
and often quite invisible. This phenomenon has been found to corres- 
pond with the Martian seasons, and the canals in a certain region are 
most conspicuous at just the season when the water from the melting 
snows of the polar caps would have had time to reach them. Therefore 
what we see are not the canals themselves but the vegetation along 
their banks springing up in the Martian springtime. 

In summarizing the conditions observed on the planet, we may refer 
to the three conditions that must be present on a body in order that it 
may support life. Firstly, we have found that Mars has a sufficiently 
hard and permanent crust; secondly, that he has an atmosphere, though 
much rarer than ours; and thirdly, that he receives only from one-third 
to one-half the light and heat that we receive per unit of surface. This 
is the one point upon which the possibility of life on the planet hinges. 
It has been calculated that the temperature on a body receiving so 
little heat must be below the freezing point, but the polar caps, when 
they melt, seem to show every characteristic of snow turning into water, 
and Professor William H. Pickering has seen considerable areas of snow 
or hoar frost appear over the sunrise terminator which almost always 
disappear by an hour corresponding to nine or ten in the morning and 
never lasting later than eleven a.m., so that it looks, in spite of calcu- 
lations, as if, owing to some cause which is probably the heat of the 
sun’s rays but slightly tempered by the thin atmosphere, there is 
sufficient warmth on the surface of Mars during the middle of the day 
to melt snow, which puts the possibility of too low a temperature there, 
out of the question. The above would also be borne out by Professor 
Pickering’s new theory just spoken of. Therefore our three require- 
ments are fulfilled, and as, in addition, Mars has day and night and 
seasonal changes almost identical with our own, more and more astron- 
omers are coming to the belief that if life does not actually exist on 
the planet today, it has existed there at some time in the recent past, 
geologically speaking, and that a population, possibly very much like 
our own, though declining in numbers and at a much higher civiliza- 
tion, probably exists there today, although it is absolutely impossible, 
and probably always will be, to definitely prove this fact. 

We have now examined all the members of the solar system in our 
search for signs of life on them, and find that out of the sun, seven 
major planets not counting the earth, over eight hundred minor planets, 
twenty seven satellites and innumerable comets and meteors, there is 
but one planet, Mars, upon which we can say that conditions are 
favorable for the support of life, and one planet, Venus, upon which it 
is barely possible that life exists. 
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Taking an enormous jump into space to distances at which our whole 
solar system shrinks to a mere pin point, we find the so-called fixed 
stars. As these objects are at such enormous distances that they show 
no discs even when viewed through the largest telescopes, it is, of 
course, impossible for us to see any surface markings on them. We do 
know that they are intensely hot, varying in temperature from a little 
less than that of our sun to temperatures greatly exceeding that of our 
luminary. They therefore shine by their own light and are, in fact, 
suns not unlike our own, some being in earlier and some in later stages 
of evolution. This would definitely exclude any possibility of life 
existing upon any of them, the same arguments applying to them that 
we have applied to the sun. It has been found, however, that certain 
stars, among the best known of which are Sirius, Procyon, Algol and 
Polaris, are attended by either dark companions or bodies but faintly 
luminous. The only reason that we have been able to detect these 
bodies is because they are very large, comparing in mass with their 
brighter companions. If some of the many millions of stars in the 
universe are attended by large, dark companions, why should not these 
suns and many more be surrounded by planetary systems comparable 
with or greatly exceeding our own in dimensions and numbers, since 
the majority of the stars in the universe are larger than our sun and 
consequently could control greater systems. It would be impossible 
for us to detect the presence of planetary bodies which would compare 
with their primaries as the planets of the solar system do with the sun 
because they would have a negligible effect on their primaries in 
regard to gravitational force or eclipsing properties. If there are other 
planetary systems in the universe, and I do not doubt for a moment 
that there are thousands of them, why would not conditions exist in a 
great many of them just as they exist here under which life would 
flourish as it does here on our little earth? 

But as men began to think of the possibility of life on other worlds 
in the universe, the question was raised, how is it possible for the germs 
of life to be transported from one body to another through the vast 
reaches of interstellar space? Of course, not knowing the nature of 
the germ of life, it is impossible to answer this question. However 
theorists have not been idle and various theories have been com- 
pounded. None of them are given very wide credence, but one which 
has recently been advanced is as follows: Although, as just stated, we 
know absolutely nothing about the germs of life, we do know one thing 
and that is that they must be excessively minute. It has been demon- 
strated that light exerts a measurable pressure, and that on very small 
particles in a vacuum this pressure overcomes the force of gravity and 
the particles are borne away on the wings of light so to speak. The 











OO OSS 


ea FS mw ww WT Ww oe te ee we SS we TS rel elhUlceorrlU OUllUh cr CU 








Vincent Francis 453 


tails of comets, which always point away from the sun, give us a 
striking example of this pressure of light. Now it is also known that 
a body like our earth is very slowly but gradually losing its atmosphere 
as the molecules composing it attain sufficient speeds, through collisions 
with other molecules, to get beyond the control of the gravitational 
force exerted by our globe. Now it is supposed that the life germs 
themselves, being comparable, possibly, in size with these molecules, 
may be treated in the same way, and when they reach the vacuum of 
inter-stellar space, are propelled at enormous speeds by the pressure of 
the light of our sun away from it and us, and so are borne through 
space, coming under the influence of the light pressure of different 
heavenly bodies until they come in contact with other planets of other 
suns. If any of these planets are at the right periods of evolution to 
support life, the germs will flourish there and life will commence or be 
added to. This theory supposes that in this way life started on the 
earth. However, as it seems rather fantastic and there are so many 
insurmountable objections to it, scientists in general have not accepted 
it. That life must be transferred in some way from one body to 
another if other life supporting worlds exist, no one doubts, but the 
correct solution of the problem is yet to be found. 

When one is out of doors on a clear and moonless evening and his 
gaze is attracted heavenward by the splendor of the wonderful work of 
the Creator, why should he be so narrow and self-centered as to feel 
that this gigantic universe was created and is being carried on just for 
the inhabitants of this world, an infinitely small and insignificant part 
of the whole. And when he thinks of the possibility of life on thousands 
of planets surrounding many of the stars which he sees, which would 
be the logical and broad minded way of reasoning at this late date, is 
it any wonder that he exclaims that this earth with life upon it, this 
solar system with its magnificent central luminary, this wonderful 
universe compared with which we shrink to a mere nothing and which 
is probably full of life comparable with our own, must have been 
created for some purpose? But what is this purpose, why are we here 
and what is before us? This is the secret of the universe, a secret the 
meaning of which, alas, I am afraid no human being will ever be able 
to interpret. 

4 Sears St. 
New Bedford, Mass. 
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THE BRIGHTNESS OF AN INFINITE UNIVERSE. 
J. Li. COOLIDGE. 


The question of whether our Universe be finite has often been dis- 
cussed, and seems, like all fundamental questions, to be as far from 
solution as ever. Not a few writers base their opinion upon religious 
considerations, e. g., “the Universe is finite because God alone is infin- 
ite.” Or else “The Universe must be infinite because an infinite God 
would not be satisfied to construct a finite one.” Such opinions are 
entitled to all respect, but since they are incapable of screntific verifi- 
cation, they are out of place in a scientific discussion. It is equally 
futile to try to settle the question by pure metaphysics, to say that the 
Universe must be infinite because we can by no means imagine a 
bound to it. The concepts of a bounded and an unbounded Universe 
are equally difficult to grasp. What the astronomer wants to know is 
whether the number of stars is finite or not. An endless empty space 
lying beyond the region wherein all matter is to be found can not be 
of any practical importance, since nothing could happen there. 

One argument used to prove that the number of stars must be finite 
is that an infinite number of stars, in a space wherein there is no ab- 
sorption of light whatsoever, would illumine the Earth to an infinite 
degree. The answer to this is that a comparatively mild amount of 
absorption would remedy the difficulty, and that, strictly speaking, even 
if there were no absorption at all, it is easy to conceive of distributions 
of infinite systems of stars which would shed upon our Earth nothing 
but a finite brilliance. This whole aspect of the subject is capable of 
extremely simple mathematical discussion in the following fashion. 

Let us imagine the Earth is at the center of a series of spherical 
shells of uniform thickness 1, and that the average number of stars per 
unit volume in a shell whose outer and inner radii are r and r —1 re- 
spectively is 

f(r). 

Let us assume that the average amount of light received by the 

Earth from a star at distance 7 is expressed by the formula 
o(r) 
r? 
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The total amount received by the stars of a shell whose radii are r—1 
and 7, respectively, is less than if all of the stars were assembled on the 
inner surface of the shell, and greater than if they were all on the out- 
er surface. The amount of light received from a shell will thus lie 
between the limits 


4 f(ye(r—1) 4 " oem 
a lili acl (r—1 +3” dedi re 


If we make at first the doubtful assumption that we may disregard the 
amount of light lost by the occultation of one star by another, the total 
amount received by the Earth, from stars outside the unit sphere, is 
less than 


n=oo 


4 f(n)eo(n 1) 
3 : ; 
toe ) [ sci | (n—1)}* (1) 


n=2 
and greater than 


n=oo 
f(n) ¢(n) . 
+ [eo o fe ® 


The problem resolves itself into one of discussing the convergence or 
divergence of these two series. The limit of the test ratio, i.e. the 
limit of the ratio of two successive terms is the same in both, namely 


f(n + 1) @ (n+ 1) 
f(n) o(n) 


If this be less than unity, the amount of light received would be finite, 
if greater than unity, it would be infinity. If the limit of the test ratio 
be unity, we must use other criteria for convergence, and in fact this 
turns out to be the case if we make the most natural assumptions 
about f and ¢. 

Suppose, first, that there is no absorption of light, and that we may 
disregard the loss through occultation. Suppose, further, that the av- 
erage star density is uniform throughout space. Under these circum- 
stances we may treat f and ¢-as constants, the total illumination re- 
ceived would be greater than 


n=0o0 n=0o fore) 
37? — 1 -1 . i 
K > n 3sn+1 | aa? : x pon 
n { x 
n=2 1=2 


In this case the amount of light received would be infinite. This pro- 
bably is the reason why it is commonly stated that any infinite system 
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of stars where there is no absorption would produce infinite brightness. 
Such a statement is, however, entirely too strong; it is a question of 
the distribution of the stars. Suppose, in fact, that instead of a uni- 
form mean star density throughout space, we had such an arrangement 
that the mean number of stars in each shell was the same. The num- 
ber of stars would be infinite, as the number of shells is infinite. Our 
expression $(7) would vary inversely as the volume of the shell, and 
the amount of light received would be less than 


R==09 fee} 
is «LI dx - 
Ly (n— 1)? ™ [ + fie |=2t 
n= 


It is true that this cosmogony is geocentric to the extent that the 
Earth occupies a special position, that of greatest star density, but it is 
interesting as affording a simple example of an infinite number of stars 
yielding a finite amount of illumination to the Earth. 

If we take into account the possibility of the absorption of light, the 
problem becomes far more complicated. We shall content ourselves 
by showing how one simple case could be handled. We return to the 
assumption of a uniform mean star density, but make the assumption 
that the amount of light received from a cone of given angular opening 
varies inversely as the pth power of the length of the cone. Under these 


. , 1 
circumstances, we may take (7) proportional to 7" 


Our series (1) is equal to 
<— 7 3x24+3x+1 
n'—(n—1)° 3x* x 
: <MI7+ — 
oS aD cats FEE! ow] 
n=7 


Our second series is greater than 
n=30 fore) 
n—1 *x—1 
3M » nie >3M fa 
n=2 


The amount of light received is finite when, and only when, p> 1. 

There remains the possibility of the occultation of one star by an- 
other. If the stars were mathematical points of light, this possibility 
might be disregarded. If they were finite opaque bodies, the total light 
received would not be greater than if all were concentrated on the 
inner surface of the first shell, and so would be finite. If they were 
made up of assemblages of separate particles opaque in themselves, 
but separated by finite distances, then the different particles of a given 
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star might occult one another, but the total brightness of the star would 
be increased only by a finite factor if all of its matter were spread over 
a continuous thin disk, and once more the total possible illumination 
would be finite. Lastly, assuming a gaseous constitution for the stars 
the amount which one star occulted another directly behind it might 
be slight. The proof of this is very simple. Hold a sheet of paper close 
to a duplex burner oil lamp, parallel to the planes of the flames. If the 
one flame nearly occulted the other, the amount of light received by 
the paper would be the same when one flame was turned up as when 
two were. A moment's experimenting will show that this is far from 
being the case. The question of the brightness of an infinite universe 
can not, therefore, be settled apart from questions of spectroscopy by 
no means germane to the present discussion. 





PLANET NOTES FOR SEPTEMBER AND OCTOBER, 1917. 


The sun will move in a southeasterly direction during these two months. Its 
course lies in the constellations of Leo and Virgo. It will be a little to the south- 
east from Regulus at the beginning of the period, will pass a little to the north of 
Spica about the middle of October and end the period a short distance southeast 
of this star. The sun will cross the equator on September 23, which date marks 
the autumnal equinox. 


The phases of the moon for these months are as follows: 


Full Moon Sept. 1 at 6 a.m. C.S.T. 
Last Quarter a. * 2 - * 
New Moon 16 “ 4am. 

First Quarter 23 “12 P.M. 

Full Moon 30° Spm. 

Last Quarter Os. 7“ 2em, 

New Moon 15 “ 9PM. 
First Quarter 23“ DAM. 

Full Moon 29 “ 12 P.M. 


It is interesting to note that there will be two full moons in September accord- 
ing to the civil date. The first one falls on August 31 by astronomical date in 
Central Standard Time. They, however, both fall in September by Greenwich time, 
both civil and astronomical. 

Mercury will be to the east of the sun and moving toward it on September 1, 
It will pass between the earth and the sun on September 18, and on October 4 will 
have reached a point of greatest elongation west. As it will be about eight de- 
grees north of the sun and more than an hour west, it will be visible on the east- 
ern horizon an hour before sunrise on and near this date. 
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Venus will be moving eastward ahead of and a little more rapidly than the 
sun. It will be a bright object in the evening sky during these two months. It 
will far outshine any star. Venus will be quite near the bright star Spica on Sep- 
tember 8, and will pass near Antares on October 18. 
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SOUTH HORIzeN 


THE CONSTELLATIONS AT 9:00 Pp. M. SEPTEMBER 1. 


Mars will again be coming into position for early morning observations. It 
will rise from four to five hours before the sun during this period. Its course for 
this period will be roughly from Procyon to Regulus. Because of its great distance 
from the earth at this time it will not be quite so bright as Regulus. Mars on Oc- 
tober 1 will lie about 180,000,000 miles from the earth and approaching. 

Jupiter also will be in the morning sky. On September 3 it will be in quad- 
rature with the sun, and on this date will be on the meridian at sunrise. It will be 
moving eastward at the beginning of the period, but on October 1 it will take up a 
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slow motion westward. Throughout these two months Jupiter will be in the con- 
stellation Taurus in the region of the Pleiades. 

Saturn will reappear in the morning sky after having passed behind the sun. 
It will be quite near the horizon at sunrise at the beginning of September, but by 
the end of October it will be well up in the sky and favorable for early morning ob- 
servation. It will be moving from Cancer into Leo. 

Uranus can be observed during these two months in the evening. It will move 
a short distance west in Capricornus. There will not be any conspicuously bright 
star near it. 

Neptune will be in the same region of the sky as Saturn, and will therefore 
be visible only in the early morning. On October 30 it will be on the meridian at 
sunrise. It will be found in the constellation Cancer. 





Oceultations Visible at Washington. 
[From the American Ephemeris.]| 


IMMERSION. EMERSION. 
Date Star's Magni- Washing- Angle W ashing- Angle 
1917 Name tude ton M.T. f'm N. ton M.T. f'm N. 
° °o 


h m 

Sept, « Piscium 4.9 98 18 5 159 
20 H' Arietis 6.4 32 109 14 26 216 
33 Tauri 6.0 6 10 43 17 
161 B Tauri 6.5 68 12 40 317 
99 Tauri 6.0 148 12 9 247 
63 Ophiuchi 6.1 54 8 246 
154 B Sagittarii 87 9 35 199 
95 B Capricorni 42 i2 § 214 
16 Piscium 356 $3 358 
19 Piscium 44 12 56 216 
136 B Piscium 42 11 56 253 
95 Tauri 85 6 248 
121 Tauri 72 12 3 334 
56 Geminorum 122 11 299 
61 Geminorum 142 14 288 
24 Sagittarii 141 5S i 177 
117 B Sagittarii 83 8 3 197 
47 B Capricorni 87 9 § 175 
72 B Aquarii 16 8 256 
« Piscium 149 14 1% 
20 H' Arietis 64 
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Total Lunar Eclipse of July fourth, 1917.—During totality, the 
moon remained plainly visible to the naked eye. Its total light was somewhat like 
Antares. At first, the brightest portion of the shadow was on the N. W. limb; later 
it rotated and reached the E. limb. Our satellite showed the usual coppery hue, 
not very dark, however. Curiously enough, the central part of the eclipsed moon 
was chocolate brown, or denser tinge in fact, the rosy limb looking like a ring or, 
better, a crescent. Professor M. Moye. 

12 Rue du Faubourg Boutonnet. 
Montpellier (Hérault) France. 
1917, July 6. 
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VARIABLE STARS. 


Minima of Variable Stars ot Short Period. 
[Calculated by Lois N. Wilson at Goodsell Observatory. | 


Given to the nearest hour in Greenwich mean time; to obtain Eastern Standard 


time subtract 5"; Central Standard 6": etc. 
Star R.A 


Greenwich mean times of 
minima in 1917 
Sept.-Oct. 





7% Decl. Magni- Approx. 
1900 1900 tude Period 
h m ° , d h 

SY Androm. 008.0 +43 09 9.5—13.0 34 21.8 
RT Sculptor. 31.5 —26 13 9.6—10.5 0 12.3 
UU Androm. 38.5 +30 24 10.7—11.9 1 11.7 
U Cephei 0 53.4 +81 20 7.0— 9.0 2 11.8 
Z Persei 2 33.7 +41 46 9.4—12 3 01.4 
TW Cassiop. 37.6 +65 19 8.2— 9.0 1 10.3 
RY Persei 39.0 +47 43 8.0—10.3 6 20.7 
RZ Cassiop. 39.9 +69 13 69— 8.1 1 04.7 
TX Cassiop. 444 +62 22 94—10.1 2 22.2 
ST Persei 53.7 +38 47 8.5—10.5 2 15.6 
RX Cassiop. 2 58.8 +67 11 8.6— 9.1 32 07.6 
Algol 301.7 +40 34 23— 3.5 2 20.8 
RT Persei 16.7 +46 12 9.5—11.5 0 20.4 
Tauri §5.1 +1212 33— 42 3$ 229 
RW Tauri 3 57.8 +27 51 7.1—<11 2 18.5 
RV Persei 4042 +33 59 9.5—11.0 1 23.4 
RW Persei 13.3 +42 04 8.8—11.0 15 04.8 
SZ Tauri 31.4 +18 20 7.2— 7.7 3 03.6 
RS Cephei 448.6 +80 06 9.5—12.0 12 10.1 
TT Aurigae 5 02.8 +39 27 7.8— 8.7 0 16.0 
RY Aurigae 11.5 +38 13 10.7—11.7 2 17.5 
RZ Aurigae 42.9 +31 40 106—13.3 3 00.3 
SV Tauri 45.8 +28 05 9.4—11.0 2 04.0 
Z Orionis 50.2 +13 40 9.7—10.7 5 04.9 
SV Gemin. 54.6 -+24 28 98—<11 4 00.2 
RW Gemin. 5 55.4 +23 08 9.5—11.0 2 20.8 
U Columbae 6 11.2 —33 03 9.2—10.0 2 19.2 
SX Gemin. 22.0 +20 37 10.8—11.5 1 08.8 
RW Monoc. 29.3 + 8 54 9.0—10.8 1 21.7 
RX Gemin. 43.6 +33 21 8.8— 9.6 12 05.0 
RU Monoc 6 49.4 — 7 28 9.8-—10.5 0 21.5 
R Can. Maj 7149 —16 12 58— 6.4 1 03.3 
RY Gemin 21.7 +15 52 89—-<10 9 07.2 
Y Camelop. 27.6 +7617 9.5—12 3 07.3 
TX Gemin. 30.3 +17 8 10.0—11.9 2 19.2 
RR Puppis 43.5 —41 08 9.4—410.7 6 10.3 
V Puppis 755.4 —48 58 41—48 1 10.9 
X Carinae 8 29.1 —58 53 7.9— 8.7 0 13.0 
S Cancri 8 38.2 +19 24 82-10 9 11.6 
RX Hydrae 9008 — 752 91—10.5 2 68 
S Velorum 29.4 —44 46 7.8— 9.3 5 22.4 
Y Leonis 9 31.1 +26 41 9.3—11.2 1 16.5 
RR Velorum 10 17.8 —41 36 10.0—10.9 1 20.5 
SS Carinae 10 54.2 —61 23 12.2~128 3 07.2 
ST Urs. Maj. 11 22.4 +45 44 6.7— 7.2 8 19.2 
RW Urs. Maj. 35.4 -+52 34 10.3—11.4 7 07.9 
Z Draconis 11 39.8 +72 49 99—13.6 1 08.6 
RZ Centauri 12 55.6 -—6405 85— 89 1 21.0 
RS Can. Ven. 13 06.3 +36 28 7.5—12.5 4 19.2 
SS Centauri 13 07.2 —63 37 8.8—10.4 2 11.5 
5 Librae 14556 —807 48— 6.2 2 07.9 
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10; 30 18 
22; 27 § 
11; 19 9 
8; 21 13 
21; 24 4 
6; 22 23 
7; 29 15 
23; 26 13 
17; 28 14 
6 
2; 22 14 
16; 23 6 
18; 28 13 
9; 27 0 
21; 24 16 
14; 20 19 
15; 30 12 
8; 22 18 
11; 22 19 
1; 24 9 
15; 24 16 
23; 24 8 
2: 


11; 29 11 
4; 
5; 
14; 28 0 


1; 
10; 20 15 
8; 20 16 
9; 22 0 
7; 28 22 
7; 20 13 
15; 26 10 
21; 20 18 
11; 28 0 
23; 31 4 
7; 23 6 
6; 28 18 
12; 22 9 
20; 26 2 
0; 20 21 
0; 
10; 27 0 
7; 20 23 
17; 22 6 
1; 20 1 
0; 23 14 
0; 21 18 
18; 23 21 
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Minima of Variable Stars ot Short Period—Continued. 


Star R. A. Decl, Magni- Approx. Greenwich mean times ot 
1900 1900 tude Period minima in 1917 


Sept -Oct. 

h 4e8@ & h doih 
10.9 § 12; 19 8; ; 23 20 
9.12 10 21; 27 17; ; 31 10 
18.4 12 6; 27 13; ; 28 4 
10.7 8 9; % a ;a 9 
01.5 ; 26 10; ; 29 10 
10.2 a 22 19; ; 

18.1 23; 22 17; 

06.4 iz: a 

20.1 8; = 

01.2 10; 21 14; 

00.7 25 21; 
16.5 3; 
19.6 
22.6 
13.2 
23.8 
03.1 
16.0 
04.1 
10.0 
10.9 
03.2 
13.2 
21.3 
01.8 
19.9 
15.9 
21.8 
22.9 
21.4 
14.4 
11.4 
09.1 
10.9 
05.8 
15.1 
00.2 
07.6 
13.8 
10.3 
09.4 
10.8 
19.0 
19.4 
14.4 
12.0 
14.0 
01.2 
11.4 
23.3 
23.2 
01.7 
07.3 
04.4 
18.3 
18.4 
02.9 


h m °o . 

U Coronae 14.1 +32 01 7.6— 
TW Draconis 32.4 +64 14 7.3— 
SS Librae 5 43.4 —15 
SW Ophiuchi 11.1 —6 
SX Ophiuchi 126 —6 
R Arae 31.1 —56 
TT Herculis 5 49.9 +17 
TU Herculis 09.8 +30 
U Ophiuchi 115 + 1 
u Herculis 13.6 +33 
TX Herculis 15.4 +42 
RV Ophiuchi 29.8 + 7 
SZ Herculis 36.0 +33 
TX Scorpii 48.6 —34 
UX Herculis 49.7 +16 
Z Herculis 53.6 +15 
WX Sagittae S36 17 
WY Sagittae 54.9 23 
SX Draconis 03.0 + 58 
RS Sagittarii 11.0 —34 
V Serpentis 11.1 —15 
RZ Scuti 21.1 —9 
RZ Draconis 21.8 +58 
RX Herculis 26.0 +12 
SX Sagittarii 39.7 —30 
RR Draconis 40.8 +62 
RS Scuti 43.7 —10 
8 Lyrae 46.4 +33 
U Scuti 48.9 —12 
RX Draconis 9 01.1 +58 
RV Lyrae 12.5 +32 
RS Vulpec. 13.4 +22 
U Sagittae 14.4 +19 

Vulpec. 17.5 +25 
TT Lyrae 24.3 +441 ¢ 
UZ Draconis 26.1 +68 
SY Cygni 42.7 +32 
WW Cygni 00.6 +41 
SW Cygni 03.8 +46 
VW Cygni 11.4 +34 
RW Capric. 122 —17 
UW Cygni 19.6 +42 
V Vulpec. 32.3 +26 
W Delphini 33.1 +17 
RR Delphini 38.9 +13 
Y Cygni 48.1 +34 
WZ Cygni 49.3 +38 
RR Vulpec. 20 50.5 +27 
VV Cygni 21 02.3 +45 
AE Cygni 09.0 +30 
RY Aquarii 148 —11 14 
RT Lacertae 21 57.4 +43 24 
UZ Cygni 55.2 +43 52 
RW Lacertae 22 40.6 +49 08 
TT Androm. 23 08.7 +45 36 
Y Piscium 29.3 + 7 22 
TW Androm. 23 58.2 +32 17 
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Variable Stars 


Maxima of Variable Stars of Short Period. 
[Calculated by Julia M. Hawkes at Goodsell Observatory. ] 


Given to the nearest hour in Greenwich mean time. 
time subtract 5"; Central standard time 6"; etc. 


Star me Mx Decl. Magni- Approx. 
1900 1900 tude Period 


To obtain Eastern standard 


Greenwich mean times of 
maxima in 1917. 
Sept-Oct. 

h d h d h 

SX Cassiop. 0°05.5 +54 20 86— 9.2 36 13. 23 17 

SY Cassiop. 0 09.8 +57 52 9.3— 9.9 : 21 
RR Ceti 1 27.0 + 050 83— 9.0 - 23 
RW Cassiop. 1 30.7 +57 15 8.9—11.0 
V Arietis 2 09.6 +1146 83— 9.0 
SU Cassiop. 2 43.0 +68 28 6.5— 7.0 
TU Persei 3 01.8 +52 49 11.4—12.2 
RW Camelop. 3.46.2 +58 21 82— 9.4 
SX Persei 4 10.2 +41 27 10.4—11.2 
SV Persei 42.8 +42 07 88— 9.6 
RX Aurigae 54.5 +439 49 7.2— 8.1 
SX Aurigae 5 04.6 +42 02 8.0— 8.7 
SY Aurigae 05.5 +42 8.4— 9.5 
Y Aurigae 21.5 +42 ¢ 8.6— 9.6 
RZ Gemin. 5 56.6 +22 15 9.1—10.0 
RS Orionis > 16.5 +14 8.2— 8.9 
T Monoc. 19.8 + 7 5.7— 6.8 
RT Aurigae 23.0 +30 33 5.1— 6.0 
RZ Camelop. 23.7 +67 06 11.0—13.0 
W Gemin. 29.2 +15 6.7— 7.5 
¢ Gemin. > 58.2 +20 43 3.7— 4.3 
RU Camelop. 10.9 +69 § 8.5— 9.8 
RR Gemin. 15.2 +31 10.0—11.5 
V Carinae 26.7 59 7.4— 8.1 
T Velorum 34.4 —47 7.6— 8.5 
V Velorum 19.2 55 32 7.5— 8.2 
RR Leonis 02.1 +24 29 9.1—10.1 
SU Draconis 32.2 +67 8.9— 9.6 
S Muscae 2 07.4 —69 36 6.4— 7.3 
SW Draconis 12.8 +70 8.8— 9.6 
T Crucis 15.9 —61 6.8— 7.6 
R Crucis 18.1 —61 6.8— 7.9 
S Crucis 2 48.4 —57 6.5— 7.6 
W Virginis 3 20.9 — 2 52 8.7—10.4 
SS Hydrae 25.0 -—23 7.4— 8.1 
RV Urs. Maj. 13 29.4 +54: 9.2— 9.9 
ST Virginis 4 22.5 — 0 27 10.3—11.4 
V Centauri 25.4 —56 6.4— 7.8 
RS Bootis 29.3 8.6—10.0 
RU Bootis 41.5 ‘ 12.8 

R Triang. Austr. 15 10.8 36 6.7. 

S Triang. Austr. 52.2 3 29 6.4— 

S Normae 10.6 —57 39 66— 
RW Draconis 33.7 +5 3 9.6— 
RV Scorpii 51.8 —33 2 6.7— 

X Sagittarii 41.3 é 44— 5. 
Y Ophiuchi 47.3 -— 6 6.1— 6.5 
W Sagittarii 58.6 —29 ; 4.3— 

Y Sagittarii 15.5 } 
U Sagittarii 26.0 

Y Scuti 32.6 

Y Lyrae 34.2 

RZ Lyrae 39.9 

RT Scuti 44.1 

« Pavonis 18 46.6 


h m ° , 
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Maxima of Variable Stars of Short Period—Continued. 
Star R.A. Decl. Magni- Approx. Greenwich mean times ot 
1900 1900 tude Period maxima in 1917. 
Sept.-Oct 
h d h a h 
4 21; 25 2: 
3:6 &H i 
: ; 2s 24 
: 
; 20 
; 28 
», 25 
; 27 
2; 25 
3; 23 
; 21 
; 17 
; 24 
3; 23 
; 24 
; 23 
; 25 
; 30 
; 25 
; 23 
; 23 
; 22 17 
3; 24 6 
RY Cassiop. 47.2 +58 11 9.3—11.8 12 03.4 ; 2 : 11; 29 18 
V Cephei 23 51.7 +82 38 6.0—7.0 0 23.6 52348664233 3 


h m ° 
U Aquilae 19 240 —7 6.2— 6. 
XZ Cygni 19 30.4 +56 8.6. { 
U Vulpec. 32.2 +20 6.5— 
SU Cygni 40.8 +29 
» Aquilae 474 + 0 
S Sagittae 51.5 +16 
X Vulpec. 53.3 +26 
X Cygni 39.5 +35 
T Vulpec. 47.2 +27 
WY Cygni 52.3 +30 
RV Capric. 55.9 —15 
TX Cygni 56.4 +42 
_ VY Cygni 21 00.4 +39: 
SW Aquarii 10.2 —0 
VZ Cygni 47.7 +42 
Y Lacertae 05.2 +50 3: 
5 Cephei 25.5 +57 
Z Lacertae 36.9 +56 18 
RR Lacertae 37.5 +55 55 


00.6 
11.2 
23.5 
20.3 
04.2 
09.2 
07.7 
09.3 
10.5 
13.5 
10.7 
17.4 
20.6 
11.0 
20.7 
07.8 
08.8 
21.1 
10.1 


SNINW UIA WREAWIDRWOINAAHNWS] o 
2 — - 
WOPARAAMAIM WSO 
_ 
ae D180 


— 


nwoocre wee = 
Nek OSCR AOONWAIS 


on 
Oe eK NISWOOCAOSKHNUZOO- 


— 


X Lacertae 45.0 +55 54 Y. 8.6 
SW Cassiop. 23 03.7 +58 11 9.7 
RS Cassiop. 32.6 +61 52 9.0—11.0 


10.7 
10.6 
07.1 


4 
4 
5 
0 
R ‘ 6 
V Lacertae 22 445 +55 48 85— 9.5 4 23.6 
5 
5 
6 
2 


— 





NOTES FOR OBSERVERS. 


Monthly Report of the American Association of Variable Star 
Observers, May, June-July, 1917. 


We welcome as new members of the Association this month the following 
observers :— 
Mrs, Alice M. Swing “Sw’ Cocoanut Grove, Fla. 
Miss Ada Weber, “We” Cincinnati, O. 
Miss Dorothy Reed, “Rd’’ Kenebunk, Me. 
Mr. Wm. H. Reardon, “Re” N. Abington, Mass. 
Mr. Wm. D. Morgan, “Mo” Minneapolis, Minn. 
Mr. M. G. Jordan, “Jd"’ Boston, Mass. 
Mr. Bernard Dawson, “5"’ La Plata, Argentina. 


Mr. Dawson is on the staff of the Astronomical Observatory of the National 
University of La Plata, Argentina, and contributes valuable observations of 
neglected Southern Variables. The Association is fortunate in having a member so 
located as to be able to render the cause an especially valued service. 

It is certainly gratifying and most encouraging to note the steady growth of 
the Association after six years of active service, and we expect to formally organize 
at Cambridge, November 10 with a membership that any Association may well be 
proud of. 
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May 0 = 2421349 ; 


VARIABLE STAR OBSERVATIONS May, June-July, 1917. 
July 0 = J, D. 2421410 


001046 015354 
X Androm. U Persei 
J.D. Est Obs J.D. Est.Obs. 
242 242 
1409.8 11.8 M 1337.4 10.4 Lt 
001755 41.4 10.4 Lt 
T Cassiop. eee . 
1328.3 9.6 Lt 
323 9.5 Lt 1322.3 86 Lt 
413 92 Lt 263 87 Lt 
49.5 89 Lt 021143a 
58.4 8.9 Lt W Androm. 
64.7 84 S 1322.3 7.5 Lt 
68.5 85 Lt 26.3 7.5 Lt 
69.5 84 Lt 273 7.5 Lt 
71.5 84 Lt 284 7.4 Lt 
73.5 84 Lt 32.4 7.5 Lt 
74.5 84 Lt 41.4 7.5 Lt 
75.5 85 Lt 49.3 7.6 Lt 
82.9 8.7 M 58.4 8.0 Lt 
98.8 100 M 75.5 86 Lt 
1400.8 81M 021281 
Z Cephei 
001726 Sy } 
T Androm. 1363.6<10.3 V 
1409.8 11.0 M 023080 
RR Cephei 
001838 1363.6< 10.4 V 
R Androm. 033362 
1398.8 83 M y Camelop. 
003179 2. o 
. 32. y t 
1362 ris wh 414 8.1 Lt 
i 2 42.4 8.1 Lt 
C 
cower 48 
U Cassiop. 57. 4 8.0 Lt 
1329.6 8.8 Lt 58.4 8.0 Lt 
37.3 8.6 Lt 685 79 L 
41.3 86 Lt ' 7 
73.4 7.9 Lt 
49.5 8.7 Lt 744 79 Lt 
58.4 88 Lt ; ni 
68.5 89 Lt 043065 
69.4 89 Lt T Camelop. 
71.4 89 Lt 1328.3 88 Lt 
745 89 Lt 324 88 Lt 
75. 8.9 Lt 41.4 88 Lt 
98.8 10.0 M 49.4 88 Lt 
1409.8 10.8 M 57.4 83 Lt 
58.4 8.2 Lt 
004181 63.6 7.8 Ba 
RX Cephei 68.4 8.2 Lt 
1332.5 7.5 Lt 744 82 Lt 
41.5 76 Lt 734 83 Lt 
68.5 7.6 Lt 744 8.2 Lt 
69.4 76 Lt 754 82 Lt 
71.4 7.5 Lt 
744 7.5 Lt 043274 
75.4 7.5 Lt  X Camelop. 
1324.4 86 T 
004435 32.4 10.5 Lt 
Y Androm. 37.4 10.3 Lt 
1409.8 95 M 41.4 10.0 Lt 


June 0 = 2421380; 


054319 
X Camelop. SU Tauri 
jJ.vu. Est.Obs. J.D. Est.Obs, 
242 242 
1342.4 9.9 Lt 1332.4 9.3 L 
494 94 Lt 383 9.6 L 
52.4 86 Lt 39.4 96 L 
52.6 83 O 403 9.5 L 
57.4 83 Lt 443 95 L 
38.4 82 Lt 954974 
59.6 8.1Wpi 
. - V Camelop. 
59.6 7.5 Pi “ 
: 1359.6 12.0 Ba 
59.6 8.2 Me°“. 
+o 61.7 11.8 Ba 
CS 42 ce > 
+4 . 63.6 11.3 Ba 
Cae GO Ge Gen sac 
: “ 63.6 i1.6 Y 
644 8.5 T > 
+7- > 63.6 12.0 Cr 
65.6 7.6 V 
+¥ 65.6 11.8 Cr 
os 8142 2. . 
raged . 66.6 11.5 Cr 
66.6 83 Y oe 
ap 68.6 11.1 Cr 
67.6 8.0 Wh > 
> ‘ 69.6 11.1 Cr 
68.5 8.2 Lt . ‘ 
+94 ; 80.6 11.2 Y 
68.6 8.1 Cr : 
ome 97.6 11.8 Cr 
69.6 8.1 Cr > 
1401.6 11.3 Cr 
71.4 83 Lt 056 115 Cr 
73.4 8.3 Lt : Je 
74.4 83 Lt 055353 
75.4 82 Lt Z Aurigae 
89.6 8.2 Cr 1357.6 10.5 M 
97.6 83 Cr 636 9.9 Ba 
1401.6 84 Cr 69.6 98 Cr 
05.6 9.5 Cr 060450 
050953 - aoe 
R Aurigae 1358.4 8.6 Vo 
1357.6 11.2:M oe 91 V 
63.6 10.2 Ba ¢3¢ 9.1 Ba 
052034 69.6 10.0 Cr 
S Aurigae 73.6 9.7 Wh 
1364.6 9.2 Y 060547 
ne ll SS Aurigae 
nak 1332.4<12.4 L 
1364.6<12.7 Y 37.4<116 L 
et te 38.3<12.4 L 
rionis 39.4<12.4 L 
1338.3 9.5 Lo 403<124 L 
053068 43.4<12.4 L 
S Camelop. 44.3<12.4 L 
13244 83 T 46.3<11.5 L 
28.3 9.5 Lt 47.4<11.0 L 
32.4 9.4 Lt 483<11.6 L 
41.4 9.1 Lt 583<12.4 L 
494 87 Lt 586<126 Y 
57.4 88 Lt 59.4<12.4 L 
58.4 8.7 Lt 59.6<13.0 Ba 
59.6 88 Pi 59.6<12.4 Pi 
59.6 9.1Wpi 59.6<12.4Wpi 
63.6 8.3 Ba 60.4<12.4 L 
646 89 Y 60.6<13.0 Y 
68.4 88 Lt 60.6<12.0 Wh 
71.4 88 Lt 60.6<12.4 Bu 
73.4 88 Lt 62.6<12.4 Y 
744 88 Lt 63.6<12.0 Ba 
75.4 88 Lt 63.6<11.6 Cr 


SS Aurigae 
J.D. Est.Obs, 
242 
1363.6 < 10.8 
63.6 < 12.4 
64.6 < 12.4 
65.6 < 13.0 
65.6 < 11.6 
66.6 < 11.6 
66.6 < 13.3 
66.6 < 12.4 
68.6 < 10.8 
69.6 < 12.4 
71.4< 11.0 
74.4 < 12.4 
74.6 < 10.8 
75.6 11.0 
75.6 10.9 
75.6 10.7 
75.6 11.2 
76.6 11.0 
79.6 < 11.0 
79.6 12.04 
83.4< 11.6 L 


V 
Bu 
Bu 
B 
Cr 
Cr 
Y 
Bu 
Bu 
Bu 
L 
L 


061647 
V Aurigae 
1364.6 11.8 Y 


062230 
RT wry 
1328.31 
32.40 
37.42 
38.32 
39.39 
40.32 
43.39 
44.33 
47.32 
58.34 
60.4 


KN Owonnvea 
'coadl ssl sandl Sead saadl Sal edd snl sal sal se 


UMMA EN 


063159 
U Lyncis 
1364.6<13.6 Y 


063308 
R Monoc. 
1321.4 12.047 


064030 


41.4 9.0 Lt 


065208 
X Monoc. 
1340.3 89 L 





Notes for Observers 





VARIABLE STAR OBSERVATIONS May, June-July, 1917—Continued. 


083350 


065355 
R Lyncis 
J... Est.Obs 
242 
1326.3 
27.3 
27.3 
32.3 
32.4 
36.3 
41.3 
41.4 
49.4 
57.4 
57.6 
58.4 
66.6 
68.4 
71.4 
75.4 
86.6 10.2 


070122a 
R Gemin. 
1324.4< 10.0 
30.4< 12.6 
63.6 12.3 
64.6 12.7 
66.6< 12.1 
070122c 
TW Gemin. 
1330.4 8.2 Pe 
52.6 8.6 Wh 
66.6 8.1 Nt 
070122b 
Z Gemin. 
1330.4 12.2 Pe 
66.6<12.1 Nt 


070310 
R Can. Min. 
1338.3 9.3 L 
443 9.2 L 
60.3 8.7 L 


071713 

V Gemin. 
1327.3 9.6 Lt 
32.3 9.8 Lt 
41.4 10.1 Lt 
65.6<12.3 B 
66.6 11.5 Y 


072708 
S Can. Min. 
1322.3<10.8 Pe 
30.4 12.2 Pe 


073508 
U Can. Min. 
1337.4 


Vo 
Lt 
Vo 
Vo 
Lt 
Vo 
Vo 
Lt 
Lt 
Lt 


SOOO OOOOOOO HOR WK 
Sen rm Ae WOH Ke COND 


4 
Pe 
Hu 
B 
Nt 


073723 
S Gemin. 
J.v. 


242 


1327.3 
32.3 
41.3 
52.6 
52.6 
60.6 
65.5 
72.6 
73.6 


9.0 


074323 
T Gemin. 
1327.3 
32.3 
34.3 
41.4 
49.3 
52.4 
52.6 
52.6 
57.4 
58.4 
60.6 
63.4 
64.6 
64.6 
65.6 
72.6 
72.6 
73.4 


OO FO OO SO SH HO SOLO LO LOLOL OO OO Ss 


074922 
U Gemin. 
1324.4< 10.3 
32.4< 11.7 
37.4< 12.3 
38.3 < 12.3 
39.4< 12.3 
40.3< 12.4 
43.38 12.4 
44.32 
46.32 
47.38 
48.32 
52.6 
52.6 


9. 
9. 
9. 
9. 
9. 
9. 
52.7 9. 


63.6< 13.0 Ba 1360.6 
123 Bu 


63.6 < 


Est. Obs. 


U Gemin. 
J.D. Est.Obs 
242 

Lt 1363.6 < 
64.6 < 
64.6 < 
64.6 < 12.6 
65.5< 11.7 
65.6 < 11.4 
65.6 < 13.5 
66.6 < 13.7 
66.6 < 12.3 
68.6 < 11.7 
69.6 < 12.3 
72.4< 12.4 
72.6 < 11.7 
73.4< 11.7 
74.6 < 12.3 
75.6 < 11.7 
79.6 < 11.7 


242 
Hu 1363.6 - 
Bu 64.6- 
B 
Hu 
Cr 
Nt 1364.6 
B 
B 
Bu T Ca 
Bu 1338.3 
Bu 60.3 

62.6 
63.6 
63.6 
72.4 
72.6 
72.6 


12.6 
12.3 
13.7 


081112 

R Cancri 
1327.3 7.2 
29.4 
32.4 
34.3 
37.4 
41.4 
43.4 
52.4 
57.4 
58.4 
60.3 
63.4 
63.6 
64.6 
67.6 
72.4 
72.6 
72.6 


081617 

V Cancri 
1365.6<11.0 Nt 
72.6 11.0 Pi 
72.6 11.0Wpi 
73.6 11.5 Wh 


081733 

T Lyncis 
i 1357.6 8.8 M 
64.6 11.6 Hu 


082405 
RT Hydrae 
1 1338.4 88 L 
60.3 83 L 


083019 
U Cauncri 
13.2 Y 
12.0 Ba 


0901 
V Urs. 
1332.4 
34.6 
36.6 
37.4 
38.4 
39.4 
43.3 
44.4 
47.4 
48.6 
58.4 
59.4 
60.4 
63.6 
64.6 
65.6 
67.4 
67.7 
71.4 
73.4 
86.4 
87.4 


wad 
ilies 


an 

= 
ABRPNININNANANNRAPANANNN 
SwMSoNwwaeeonoenooc= 


W Ca 
1360.6 

60.6 

63.6 - 


_ et eaten 


2. 


R Leo. 
132 
3 


a lele da 


Seal 


7. 
2. 
41. 
59. 
h 3. 


3 
4 
4 
7 
6 
6 
6 
6 


6 

64. 

65. 
63.6 < 72. 


X Urs. 
JD. E 


Maj. 


st. Obs. 


12.0 Ba 
12.6 B 


084803 
S Hydrae 


8.2 


085120 


ncri 

9.4L 
9.2 L 
8.7 Wh 
8.4 Hu 
9.4 Ba 
9.3 L 
9.3 Pi 
9.8Wpi 


51 
Maj. 
10.8 
10.9 
10.8 
10.8 
10.7 
10.7 
10.6 
10.7 
10.8 
10.6 
10.6 
10.5 
10.5 
9.3 
10.5 
10.4 
10.5 
10.7 
10.5 
10.4 
10.2 
10.3 


Pee rEe<serrrrrerrr rrr 


090425 


ncri 

13.04 Y 
11.8 Wh 
13.0 Ba 


093934 


Min. 

9.2 Lt 
9.4 Lt 
9.8 Lt 
10.4 M 
10.3 Hu 
10.5 S 
10.3 B 
11.2Wpi 


094211 

R Leonis 
J.D. 

242 

1321.4 
27.3 
27.3 
30.4 
32.3 
32.4 
34.3 
37.4 
37.4 
41.4 
41.4 
42.4 
43.4 
44.4 
52.4 
52.6 
57.4 
58.4 
59.4 
60.6 
60.6 
61.4 
63.4 
63.6 
64.4 
64.6 
65.6 
66.4 
67.4 
71.4 
73.4 
74.4 
75.4 
76.4 
77.4 
97.6 


095421 
V Leonis 
1360.6 i 
63.6 
64.6 
65.6 
65.7 
66.6 
103212 
U Hydrae 
1327.3 
30.3 
32.3 
37.4 
38.4 
41.4 
42.4 
44.4 
47.4 
49.3 
51.4 
52.4 


Se II SI OO OO GO HO OO MIO OH = 
: Looe Ne 


wns 


en gn on £9 7 G'S 


6 Vo 


Est. Obs 


Vo 
Lt 
Pe 


Lt 
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VARIABLE STAR OBSERVATIONS, May, June-July, 1917—Continued. 


120012 
SU Virginis 
Est.Obs. J.D. Est.Obs 

242 


5.3 Lt 1359.6 
5.6 Pe 64.6 
Lt 65.7 
66.6 
84.6 
97.6 


U Hydrae 
J.D. 
242 
1357.4 
58.3 
58.4 
60.4 
60.6 
63.4 
71.4 
72.4 
74.4 
86.3 


103769 
R Urs. Maj. 
386 128 M 120905 
59.6 12.8 Ba...) Virsinis 
a 1359.6 11.5 
mens mes Te 
84.7<10.7 De 6.6 11.7 
66.6 11.3 
86.6 11.4 M 66.6 113 
97.6 12.0 Ba 66.6 12. 


, $4.6<11.4 
1405.6 8.1 


12.1 Ba 
un 
11.5 V 
mS ¥ 
10.0 Ba 
8.9 Ba 


oe 


120206 
RW Virginis 
1338.4 7.1 L 
44 7.1 1 


NED 
wmeonwece 
reeoccae 


104620 

V Hydrae 

1338.4 6.5 L 121418 

604 69 L R Corvi 

72.6 7.5 Pi 1328.4 8.6 
72.6 7.8Wpi 32.4 


104814 s 

W Leonis 60.6 
1360.6 13.2 Y 64.6 
97.6<12.8 Ba ’ 


66.6 

110506 72.7 

S Leonis 72.7 
1360.6 11.9 Y 


97.6 
115905 
RX  Virginis 122001 
1338.4 8.3 L SS Virginis 
744 8.6 L 13596 7.6 Ba 
115919 9.2 Bu 
R Comae Ber. ‘3 Hu 
1359.6<11.8 Pi Nt 
59.6 Hu 
60.6 M 
60.7 Ba 
64.6 Ba 
68.5 
71.4 
73.4 
75.4 
75.6 
84.6 
97.6 
97.6 
1405.6 
05.6 
05.6 


Lt 


11.3Wpi 
12.0 Ba 


122532 
T Can. Ven. 
Lt 1357.6 10.6 M 
Y 59.6 10.5 Ba 
B 63.6 10.4 Bu 
Ba 63.6 10.3 Re 
1@) 75.7 10.8 Wh 
O 846 10.9 Ba 
.3 B 97.6 11.3 Ba 
Wh 98.6 11.4 Wh 


* 1321.4 
U 


122803 
Y Virginis 
J.D. Est.Obs. 
242 
1359.6 10.1 Ba 
60.6 10.2 Bu 
60.6 10.5 Re 
10.4 Nt 


66.6 
97.6 12.5 Ba 


13 


123160 


Pe 

> Lt 

Pe 

Lt 

Lt 

Pe 

M 

Ba 
Hu 14 
Ss 

Mu 

Pi 

Ba 13 
De 


— ‘ 
Sewers 
SeSHan 


fo} 


66.6 < 10. 
67.7<1 
68.6<1 
84.6<1 
84.6 < 
89.7 < 
96.6 M 
97.6 12.5 Ba 

1403.6 < 11.6 Wh 
10.6<11.8 Nt 


Mu 


= 
woonwes 
o> 0 Go S Go Go Ge 


123307 

R Virginis 

a. F 
24.5 Lt 
27.3 
27.4 
28.4 
29.3 
29.4 
30.3 
32.3 
32.3 
36.3 
37.4 
37.4 
38.4 
39.3 
41.4 
41.4 
42.4 
44.3 
44.4 
47.4 
47.4 
49.5 
52.4 
57.4 
58.4 
58.4 
58.4 
59.6 


Lt 
Lt 
Vo 


Pe 
Lt 
Vo 
Vo 
Lt 
Vo 
8 
Vo 
Lt 
Vo 
Vo 
Ls 
Pe 
Vo 
Lt 
Lt 
Lt 
Lt 
Lt 
i 
Vo 
Ba 


WO OOOH ASONNINIVYNNNNNNNN NNN NNN 
nwa HONS SH DHOSNUYANAUNUNWOWH WW 


R Virginis 


J.D 


242 


61.4 
61.7 
63.4 
63.6 
66.6 
68.4 
69.4 
69.6 
70.6 
71.4 
73.4 
74.4 
74.4 
75.4 
97.6 
97.6 
05.6 


123459 
RS Urs. Maj. 


58.7 
59.6 
59.7 
64.7 
67.7 
68.6 
84.6 
84.6 
87.6 
89.7 
93.6 
97.6 


Vo 1403.6 


1239 
S Urs. 
Lt 1322.3 


27.3 
28.3 
29.3 
30.4 
32.3 
32.5 
36.3 
37.4 
38.4 
39.3 
41.5 
44.4 
48.6 
49.5 
57.5 
58.4 
57.6 
59.6 
64.6 
66.6 
67.7 
68.4 


S Urs. Maj. 
Est.Obs. J.D. Est,Obs 
242 


Vo 1369.4 
Pi 71.4 
68.6 
73.5 
74,4 
75.4 
84.6 
84.6 
87.6 
89.7 
93.6 
97.6 
97.6 
1402.6 
02.6 
07.6 
07.6< 
10.6 10. 


124204 

RU Virginis 

1359.6 13.5 Ba 
60.6<12.8 Bu 
60.6<12.8 Re 
61.7<12.8 Pi 
66.7<12.4 Nt 
97.6 13.0 Ba 


124606 
U Virginis 
1341.5 
47.5 
49.5 
57.4 
58.4 
1359.6 
i. 60.6 
60.6 
61.7 
63.4 
66.6 
66.6 
68.4 
69.4 
69.6 
70.6 
71.4 
73.4 
74.4 
74.6 
75.4 
76.4 
97.6 
97.6 
1405.6 , 
125705a 
RT Virginis 
1334.6 87 L 
36.6 88 L 
744 87 L 


GP 90 sO GO SO SH Oe 
CrmreaowmurD 


— 
SWSwWC DIO MH 


11.0 
11.0 Wh 


=m NOW 


9.2 
9.1 
9.0 
9.0 
9.2 
9.0 


Sewoeee 
Dowaronre 


a 


1 


-- 


SCwoNMieNoean®f& 


~1 00 90 90 90 G0 GO G0 G0 Go H GO Ge BO GE GO GO IH 9H 9 SO SO SE 
pow PhRUSCAURWWAN ) 


20 G0 G0 90 90 90 G0 Ge ge 90 G0 90 6 FO GO GO ~I. GO SI ~I GO GO 
DOIN SNIHMKWWUNSNS 


x 
a 
= 
fond 
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VARIABLE STAR OsservaTions, May, June-July, 1917—Continued. 
125705b : 

SZ Virginis S Virginis 6 Apodis S Bootis V Bootis 
J.D. Est. Obs. J.D. Est.Obs. J.D. Est, Obs. J.v. Est.Obs. J.D. Est.Qbs, 

242 242 242 242 242 
1336.6<12.2 L 1363.6 9.6 M 1361.4 6.2 1366.6 Bu 1371.5 
744 11.7 L 666 99 Hu 63.8 6.1 68.5 73.5 
‘ P 66.6 104 Y 65.5 6.1 69.4 75,5 
132202 . . ‘ : ; 
V Virginis 67.7 10.9 Mu 66.4 69.6 89.7 


5 Lt 
C) 
6 
0 6 
70.6 10.4 Wh 68.5 0 6 71.5 95.6 
5 
t) 
f) 
5 


Lt 
Lt 
Mu 
M 
Ba 
O 


s© s© 


Sruncerrvunvnens 


1359.6 < 12.8 86.6 10.2 M 71.4 73.4 97.6 
60.6< 12.1 87.4 11.0 L 744 75.5 1400.6 
60.6 < 12.1 97.6 11.8 Ba 765 98.6 01.7 


66.6<13.3 Y 
75.6<12.6 133273 77.4 98.7 05.6 


97.6<12.7 Ba _.T Urs. Min. 135908 — 
132422 1838-3<10-1 Vo RR Virginis 106 12. 142584 
R Hydrae 41.5 10.5 Lt 13597 12.0 Ba R Camelop. 
3185-73 Le 22> 1O1 Lt 606 116 Me 142905 13273 9.2 
a5 76 kt oo Lt 61.7 12.1 Pi RS Virginis 27.4 
oo 58.4 Lt 72.6 11.3 Me 1358.4 Lt 28.3 
32.4 Vo 59.7 Ba 936 114 B . as 
32.5 Lt oti * v5. e a 60.6 32.3 
36.0 61.4 Vo 60.6 32.4 
36.4 Vo 63.4 Lt 140113 63.4 41.4 
36.6 Lo 65.7 V Z Bootis 66.6 49.4 
37.4 L 68.5 Lt 1366.6 13.4 68.4 52.6 O 
a a ~ - 98.6 11.1 69.4 58.4 Lt 
A t : 
42.4 Vo 73.4 Lt 140512 i 5086 10.8Wpi 
42.4 Lt 74.5 Lt Z Virginis 74.4 597 10.5 M 
49.4 Vo 976 Ba 61.7<12.2 Pi 98.6 988 10.8 M 
57.4 bs 1400.8 M 98.6 10.6 Ba ; E 


57.4 : 142539 ; 
58.4 L 134440 141567 i B Bestio 
60.6 Me’ R Can. Ven. U Urs. Min. 1327.3 9.1 
62.3 Pe 1337.4 11.1 Lt 1359.6 11.5 M 32.4 9. 
63.6 Bu 384 112 L 59.6 12.0 Pi 38.4 

63.6 Re 57.6 11.2 M 59.6 12.0 Wpi 41.5 
67.7 Mu 59.6 11.4 Ba 686 11.4 Bu : 

97.6 11.5 Ba 74.6 12.0 


. 57.6 
68.5 585 
68.4 98.6 10.8 Wh 84.6<11.0 

87.6 11.3 


59.6 
71.4 60.4 
72.4 135376 98.6 11.5 62.6 
143 @ Apodis 1407.6< 10.0 63.6 
74.4 6.3 ; 
75.4 
75.4 
76.4 
94,7 
98.7 
1402.7 5. 


132706 
S Virginis 
1328.4 9.1 
32.4 9.2 
38.4 , 
41.4 
* 59.6 
60.4 
60.6 
60.6 
61.7 
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64.6 
66.6 
67.7 
68.5 
89.7 
97.6 
1405.6 


143417 
V Librae 
1398.6 11.7 Bu 


144376 
R Apodis 
1330.6 5.8 
31.5 ; 
32.6 
33.5 
34.5 


> 
eo 


141954 
S Bootis 
1322.3 89 
27.3 5 
32.3 
37.4 
41.5 
49.5 
52.6 
57.5 
58.4 
57.6 
59.6 
60.6 
62.6 
63.6 
66.6 
66.6 
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468 Notes for Observers 


VARIABLE STAR OBSERVATIONS, May, June-July, 1917—Continued. 
151520 
R Apodis S Librae S Urs. Min. R Cor. Bor. R Cor. Bor. 


J.D. Est. Obs. J.D. Est,Obs. J.D. Est.Obs. J.D.  Est.Obs. J.D. Est. Obs, 
242 242 242 242 





1337.6 5.7 5 1334.6 10.2 L 1359.6 9.2 M 1358.6 13.0 M 1387.4<12.2 L 
38.5 5.8 5 594 11.0 L 67.7. 9.0 Mu 586 13.5 Me 89.7<12.2 Cr 
39.7 5.8 5 666 114 Bu 66.5 9.5 Lt 59.4<122 L  93.6<12.1 Me 
40.5 59 5 72.7 11.5 Pi 686 10.0 Pi 59.5 13.6 Me 93.6 13.4 B 
41.4 58 5 874 10.7 L 69.4 94 Lt 59.6 134 Ba 93.6<11.4 Bu 
42.4 58 6 151714 71.4 95 Lt 59.6<120Wh 946 13.4 B 
434 585 coo. 73.4 9.7 Lt 59.6<11.8 Pi 966 12.8 M 
46.5 58 5 ioetgigg ~ 745 9.7 Lt 596<122Wpi 97.6 13.7 Ba 
50.4 5.8 5 “eee apg pj 754 9.7 Lt 604 127 L 97.6<12.6 Cr 
50.8 58 5 prc iiyo vy 89.7 9.0 Mu 60.6 13.7 Me 97.6<11.4 0 
534 5.8 5 pee in] By. 97-6 9.3 Ba 60.6 130 Y 97.6<126 Pi 
57.4 5.8 6 g7¢ 417 wp 1400.8 9.8 M  61.4<10.0 Vo 97.6<12.1 Me 
885 575 67 111 Be 61.6<10.7 S  97.6<11.4 Bu 
604 58 8 sae6 111 Ba 154428 61.7 13.5 Ba 98.6 13.6 Ba 
614 5.7 5 “"p2'e g'¢ wy, _.R Cor. Bor. 62.6 13.5 Me 98.6 12.6 Me 
63.8 5.7 6 _—:- 1322.3 6.5 Pe 63.6 13.7 Ba 98.6<12.6 Cr 
65.5 5.7 6 151731 26.3 6.4 Vo 63.6<10.7 Cr 986 13.4 B 
68.5 5.7 8  SCor. Bor. 273 64 Lt 63.6 133 Y 986 13.6 Bu 
71.4 5.7 5 1327.3 82 Lt 283 63 L 64.6<10.7 S 1400.6<11.4 Bu 
744 5.7 5 324 84 Lt 283 66 Vo 646 13.3 Me 00.6<11.4 Pi 
76.5 5.7 5 41.5 89 Lt 294 65 Vo 646<114 Pi 00.6<12.6 Cr 
774 57 5 495 92 Lt 303 6.7 Pe 646<122 Bu 01.6< 98 S 

52.6 96 O 32.3 64 Lt 65.6<12.0 Nt 01.6<12.1 Me 
57.6 9.6 M 323 6.7 Vo 65.7<10.7 V 01.7<11.4 Pi 
144918 58.4 9.5 Ls 32.4 6.4 L 66.6< 13.1 Bu 03.7. 12.64Cr 
U Bootis 59.6 98Wh 32.4 6.7 Vo 66.6<12.6 Cr 04.7 12.6 Ba 

1344. -95 r 606 95Wpi 343 65 Lt 666 133 B 056 129 B 
37.6<102 M 646 98 Pi 346 67 L 666 12.4 Hu 05.6<114 Pi 
646 10.7 Pi 66.6 9.5 De 36.4 7.0 Vo 66.6 12.0+De 05.7 12.4 Cr 
64.6 10.5 B 67.7 9.6 Mu 366 6.7 L 66.6 13.0 Nt 05.7 12.1 Wh 
65.7 103 v 684 99 Lt 374 66 Lt 666<10.7 S 05.7 12.7 Ba 
66 99 rt 686 10.1 Bu 37.4 7.0 Vo 67.4<122 L  07.6<11.2 Bu 
68.6 10.7 Bu 71-4 99 Lt 374 68 L_ 67.7 134 Sp 07.8 12.5 M 
98.6 112 Ba 755 10.1 Lt 384 7.0 L 684 <90 Vo 106<11.8 Bu 

1405.6 117 B 89.7 99 Mu 39.3 7.2 Vo 686<12.2 Bu 10.6<11.4 Nt 
058 108 M 97.6 10.9 Ba 39.4 7.1 L 686<126 Cr 17.6<10.7 O 

97.6 10.7 Pi 403 71 L 69.6<12.2 Bu 

1400.7 11.2 M 41.3 7.3 Lt 69.7<12.2 Pi 154536 
150018 ne 414 7.2 Vo 714<10.5 Vo y Gor Bor 
RT Librae 151822 42.4 7.4 Vo 714<122 L j9979 195 Lt 

1366.6 9.2 Bu__ RS Librae 42.5 74 Lt 72.4<126 L “59's 195 Lt 
726 9.4 De !S666 101 B 443 75 L 726<107S $54 108 Lt 
727 9.0 Pi $67 103 Bu 444 7.5 Pe 726 131 Me 06-117 wh 
98.6 9.4 Ba 72.7 106 Pi 463 82 L  72.7<126 Pi 846 108 Pi 
98.6 9.5 Bu 152714 474 85 L 734<126 L gees B 

Jel 47.5 84 Lt 74. 128M a 
RU Librae ‘ 
15051 1366.6 92 B 47.4 89 Vo 74.4<12.6 L 154639 
. — 48.3 89 L  746<11.4 Bu VCor.B 
T Librae 66.7 9.6 Bu r. DOr, 
' ‘ 9 p, 419.4 9.1 Vo 75.6 13.4 B 1357.6 10.3 M 

1366.6 11.1 Bu 72.7 10.2 Pi _—< 13 l 

727 118 Ps j 49.4 90 Lt 756 133 Y (646 96 Pi 
: 5 Pi 14056 115 B 504 89 Vo 756< 12: 34 
98.6 12.2 Ba " 90.4 <8.9 Vo 75.6<12.2 Bu 666 9.0 Hu 
98.6 119 Bu 153378 52.4 <92°Vo 76.6 13.4 B 68.6 10.1 Bu 
S Urs. Min. 52.6<10.6 O 79.6 12.9 Bu 976 101 Pi 
1327.3 8.7 Lt 52.6 11.3 Wh 83.3<10.7 L 4400.7 11.0 M 
150605 32.4 88 Lt 52.7 11.3 Pi 846<118 B 


s 


Y Librae 41.5 § 
1366.6 11.7 Bu 49.5 § 
98.6 12.3 Ba 574 § 
98.6 11.7 Bu 584° § 


8 a 

21 Lt 52.7 11.3Wpi 84.6<12.1 Me 154615 
1 Lt 55.4 <9.0 Vo 846<12.3 B R Serpentis 
3 
3 


co so 


Lt 57.6<11.4 M 846<11.4 Bu 1323.4 5.9 Lt 
Le 584 12.7 L 86.4<12.2 L 245 6.0 Lt 


ce 








Notes for Observers 


VARIABLE STAR OBSERVATIONS, May, June-July, 1917—Continued. 


160210 

R Serpentis R Serpentis U Serpentis W Cor. Bor. g Herculis 
J.D, Est.Obs, J.D Est.Obs. J.D. Est.Obs. 1.D. Est.Obs. J.D Est.Obs. 

242 242 242 242 242 

1326.4 J 05.6 89 O 1349.5 10.3 Lt 646 10.3 Pi 71.4 
27.5 05.6 88 Ba 58.4 Lt 646 98 73.4 
28.3 08.6 88 O 34, 91 Bu 646 98 73.8 
28.4 17.6 89 O 446 9.4Wh 68.4 10.0 74.5 
29.4 Pi 71.4 10.2 75.4 
30.3 Lt 95.5 10.7 76.4 
32.3 Lt 97.6 11.4 i 89.7 
32.3 Lt 1400.7 11.0 } 90.7 
343 Lt 05.6 11.7 Bz 91.7 
36.3 Lt was 92.7 
37.4 Lt 161607 94.7 
37.4 Lt W Ophiuchi 98.8 
41.4 QO 1405.6<12.5 Ba 1401.7 
41.5 M Sida 02.7 
42.4 ie yee 0338 
42.5 Wh , 0), OPhiuchi 04.7 


9.6 Lt 
184 ° 9.6 162807 


‘ 9.6 SS Herculis 
aa 9.6 1334.6 12.0 
474 W Scorpii 5. 9.5 39.4 11.8 
49.4 1366.7<12.0 Bu 76.4 9.5 48.6 11.0 
49.5 iy 946 9.0 49.5 10.5 
aa 160625 1405.6 9.0 Ba 584 99 
50.4 59.4 9.9 
sp 6<11.7 Wh  _ 162119 61.7 9.7 
a, 6<11.7 Bu__ U Herculis 63.4 9.6 
Pye 56<12.3 Ba 1364.6 120 Re 646 9.6 
mr 11.8Wh 647 116 Pi 646 96 
56.4 10.2Wh 647 120 Bu 647 98 
a0. 13.5 M 66.6 10.7 B 66.7 9.2 
57.4 66.6 12.0 Bu 685 93 
57.4 161122a 70.6 115 Wh 694 93 
98.4 R Scorpii 95.6 11.0 M 71.4 9.1 
98.4 Mu 1359.7<12.2 Ba 97.66 106 O 714 93 
59.5 Mu 66.7 11.9 Bui405.6 10.0 Ba 734 94 
oe Mu 97.5<11.9 De 07.6 10.2 O 745 9.5 


Mu 17.6 98 O 5 5 
63.4 Lt 04.7 Mu 161122b a7 97 
63.6 Re 10.6 Nt S Scorpii 162542 98.7 10.0 
64.6 Pi 1359.6 11.8 Ba g Herculis roy : 


4 7 f 14006 10,0 
68.4 Vo ae 66.7<12.2 Bu 1322.3 Lt . : 
68.5 Lt 160021 97.5 11.5 De 27.5 05.6 10.0 


4 3 Lt : 
69.4 Lt sae Horii 39.4 {05.7 10.3 Wh 


> 
~ 


155823 
Vv RZ Scorpii 
V 1359.7 12.0 Ba 
Vo 
Lt 155847 
Vo X Herculis 
Vo1341.5 63 
Lt 49.4 } 
Vo 57.4 
58.4 
61.4 
63.4 
67.7 
68.5 
68.7 
69.4 
69.7 
71.4 
73.8 
74.5 
75.4 
76.4 
89.7 
Vo 90.7 
Lt 91.7 
Lt 92.7 
Vo 94.7 
Lt 97.7 
Vo 98.8 
Vo 1401.7 
Bu 02.7 
Pe 03.8 


—-oOhnunn~ns 
1) on me OI 0 0 
MWNCOCNWWUWWNHK- 


G2 90 e© GO G0 G0 GO GO GO 90 G0 SOS 


See er rmernIwweseuUeorae 
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71.4 Lt 1364.7 11.2 Bu 76 7722¢ 32.5 

73.4 Lt T Scorpii 37.4 

74.4 Lt 160118 1359.7 11.1 Ba 41.5 §& 
74.6 MR Herculis 66.7 11.9 Bu 49.4 

Vo 1364.6<11.9 Bu 97.5 11.1 De 53.4 

Lt 64.7<11.4 Pi 57.4 

kt 96. <110 T 161138 58.4 

W Cor. Bor. 61.4 

160150 1327.3 83 Le 63.4 

RR Herculis 28.3 Lt 663 § 

1398 83+7T 32.4 4 Lt 67.7 

41.5 5 Lt 68.5 

160221 49.5 8 Lt 68.7 

X Scorpii 58.4 9.2 Lt 69.4 

1366.6 11.7 Bu 59.6 9.8 Wh 69.7 


162816 
S Ophiuchi 
1405.7<12.5 Ba 


= 


75.4 
75.4 
76.4 
77.4 
89.7 
97.6 
98. 
1400.6 
00.6 
05 


163172 
R Urs. Min. 
1359.7 9.5 M 
66.6 9.8 
66.6 9.8 
69.6 9.4 
89.6 9.2 
Mu 1405.7 9.6 


22 $© 90 Ge Ge Ge 90 90 ge Ge GE G0 Ge 
SON SNNNK WONNeK 
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470 Notes for Observers 


VARIABLE STAR OBSERVATIONS, May, June-July, 1917—Continued. 





163137 164715 171723 
W Herculis S Herculis RS Herculis T Herculis X Ophiuchi 
J.D. Est.Qbs. J.D. Est.Obs, J.D. Est.Obs. J.D. Est.Obs. J.D. Est Obs 
242 242 242 244 242 
1359.7 11.2 M 1332.5 10.2 Lt1364.7 116 Pi 765 85 Lt 1375.5 85 Lt 
646 9.5 Re 646 10.8 Re 686 11.7 Bu 936 79M 97.6 7.5 Ba 
64.6 9.6 Bu 646 11.0 Bu 70.6 11.2 Wh14066 7.9Wh 98.7 82M 
64.7 114M 646 118Wh 956 91M 176 910 14076 840 
64.7 12.0 Pi 64.7 11.0 Pi 14006 850 17.6 850 
66.6 13.0 B 66.6 96 B 05.7. 84 Wh 180565 
67.7 13.2 Sp 95.6 12.0 M W Draconis 184134 
96.6 12.9 M 1400.5 10.0 De — 172809 1362.6 10.8 Wh RY Lyrae 
1405.7. 13.0 Ba 05.7<12.0 Wh RU Herculis 69.6 10.8 Pi. 1368.7<11.7 Bu 
07.8 13.0 M  05.7<12.5 Ba1368.6 12.1 Bu 1403.6 10.6 Wh 184248 
95.6 107M 076 111 8B 
1407.6 10.1 B RW Lyrae 
165631 ' . 181136 1361.7 13.5 Sp 
163266 RV Herculis 175111 W Lyrae 79.6<12.3 Bu 
R Draconis 1359.7 112 M prophiuchi 13235 82Lt 79.6 11.4 Re 
er a 61.7 11.0 Spigge7 ing y 283 84 Lt 846<123 B 
. 64.7 11.6 Pi . : 
68. : 32.5 9.1 Lt 
oe ca fT 118 Be mt tam 43 Ml 184205 
: : 70.6 12.1 Wh 61.7 10.9 Sp R Scuti 
63.6 11.8 Cr g98<112 Mu 175315 647 102M 13245 5.7 Lt 
64.4<10.0 T 96.6 13.0 M . : . 4 ‘ F 
66.4<105 Z Herculis 69.7 11.7 Pi 29.5 5.0 Vo 
666 1252De ers <2? Bai3594 7.9L 73.6<11.7 Wh 296 52 Lt 
666 115 Re 05.7<12.0 Wh 604 7.4L 786<12.4De 32. 6.0 Lt 
69.6 116 Pi 07.8 135 M 874 80L 846 123B 344 5.3L 
846 105 Ba 86.6<109M 36.6 5.4L 
876 98 M 170215 175458 © 1407.8 125+M 41.5 5.8Lt 
976 960 .,.ROphiuchi __7 Draconis 08.6<11.7Wh 42.6 58 Lt 
14036 9.1 Wh !405.7<12.2 Ba 1366.8 11.2 V 47.5 6.0 Pe 
056 9. 0 69.6 11.1 Pi 181103 48.6 5.7L 
057 ae B 170627 75.6 11.1 B RY Ophiuchi 49.5 59 Lt 
078 91 S. RT Herculis 84.6 11.0 B 1368.6<12.2 Bu 58.5 6.0 Lt 
176 83 © 1366.7 11.8 B 93.6 10.9 B 182224 60.4" 6.4 L 
, , 67.7 11.3 Sp 175519 SV Herculi 61.8 6.5 Ba 
68.6 11.9 Bu OO) Pi O34 (83 Lt 
RY Herculis 1364.7 12.0 Pi 68.5 69 Lt 
P seangs 171333 1368.6 11.8 Bu 68.6 11.7 Bu ¢97 73 By 
aconis u Herculis 175654 182306 68.7 7.2 Re 
—s ae a 1366.3 4.6 Pe V Draconis  T Serpentis 69.4 7.1 Lt 
a <2 i 1379.6 9.7 Bu 1364.7 9.9 Pi 71.5 7.3 Lt 
47.5 86 Lt 
: ' 171401 66.8 10.2 V 72.4 7.3L 
58.5 8.6 Lt 7 Ophiuchi 180531 687 104 Bu 734 7.3L 
59.7 8.8 M 13326 83 .Lt  T Herculis 956 110M 735 7.4 Lt 
644 87 T 415 7.9 Lt 1357.4 9.8 Lt 745 7ALt 
664 88 T 495 79Lt 584 9.7 Lt 183308 75.5 7.4 Lt 
68.6 83 Bu 475 7.9 Lt 63.4 93 Lt  X Ophiuchi 75.5 7.0 Vo 
69.6 89 Pi 495 g0Lt 647 87M 13033 88 Lt 76.4 7.4Lt 
69.6 85 Lt 574 g2Lt 647 91Pi 15.5 88Lt 774 74Lt 
715 85 Lt 594 g2Lt 685 89 Lt 325 87Lt 79.7 7.3 Bu 
73.4 85 Lt 595 83 Vo 686 93 Bu 41.5 87 Lt 79.7 69 Re 
7444 85 Lt 667 76V 694 88Lt 495 87Lt 804 63L 
75.4 85 Lt 685 85 Lt 69.7 93Cr 585 87Lt 92.8 62 Mu 
86.6 84 M 686 84 Bu 706 9.1 Wh 604 85L 93.8 6.2 Mu 
9 87 T 714 86Vo 714 88Lt 647 80M 947 62 Mu 
1405.7 88 Ba 714 87Lt 726 90S 668 84V 96.7 58M 
73.5 89Lt 735 87Lt 685 86Lt 97.6 5.7 Ba 
745 89Lt 745 87Lt 68.7 9.0 Bu 97.6 5.8 Bu 
164319 75.5 89Lt 746 89Cr 71.4 86Lt 97.6 5.2 Pi 
RR Ophiuchi 1401.7 84M 754 86Lt 735 86Lt 97.6 5.9 Cr 
1405.7<12.0 Ba 056 860 756 88Cr 745 86Lt 97.7. 6.1 Mu 
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VARIABLE STAR OBSERVATIONS, May, June-July, 1917—Continued. 


R Scuti 
J.D. Est.Obs. 
242 
1398.6 5.8 Cr 
98.7 5.7 Ba 
98.8 6.0 Mu 
99.6 5.7 Bu 
99.6 5.8 Re 
1400.6 5.7 Re 
00.6 5.8 Cr 
00.6 5.7 Bu 
01.6 5.8 Cr 
01.7 6.2 Mu 
02.7 6.2 Mu 
03.8 6.1 Mu 
04.6 5.6 Ba 
04.7 6.2 Mu 
05.6 5.7 Ba 
07.6 5.4 Bu 
10.6 5.1 Nt 
11.6 5.7 Wh 
176 590 
185032 
RX Lyrae 
1396.6 15.0 M 
98.6<13.5 Ba 
1407.8< 13.0 M 
185243 
R Lyra 
1323.4 4.2 Lt 
244 42 Lt 
27.4 4.2 Lt 
29.4 4.2 Lt 
32.4 4.1 Lt 
37.4 4.1 Lt 
41.5 4,2 Lt 
424 4.2 Lt 
474 42 Lt 
494 42 Lt 
53.4 4.2 Lt 
55.4 4.2 Lt 
57.4 42 Lt 
58.5 4.2 Lt 
61.4 4.2 Lt 
68.5 4.2 Lt 
69.4 42 Lt 
71.4 43 Lt 
73.5 43 Lt 
745 4.2 Lt 
75.4 42 Lt 
76.4 4.2 Lt 
185634 
Z Lyrae 
1369.7 < 12.2 Pi 
190108 
R Aquilae 
1315.5 10.7 Lt 
32.5 9.4 Lt 
41.5 8.8 Lt 








R Aquilae 
J.D. Est.Obs. 


242 


1348.6 
49.5 
60.4 
68.5 
69.4 
71.5 
73.5 
74.5 
75.5 
76.5 
77.4 
96.7 


190529 
V Lyrae 
1369.7 < 11.4 Pi 
95.6<11.4 M 
1410.7<12.3 Bu 


190926 
X Lyrae 
1379.6 9.2 Re 
79.7 9.0 Bu 
1407.6 920 


190967 
U Draconis 
1379.7<12.1 Bu 


L 
Lt 
L 
Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
M 


I D> D2 DPD? HD? HP DH SH? OH 
oe eww hRaone 


191019 
R Sagittarii 
1361.8 7.5 Ba 
1400.7 93M 
10.7 9.7 Bu 


191033 
RY Sagittarii 
1336.6< 9.6 L 
48.6<11.0 L 
61.8< 11.0 Ba 
93.6 11.2 Bu 


191350 
TZ Cygni 
1379.6 < 11.8 Re 
79.7 11.8 Bu 


191637 

U Lyrae 
1361.7 11.0 Ba 
69.7 < 11.2 Pi 
95.6 10.9 M 
1405.6 11.4 Bu 
05.6 11.3 Re 


191808 
Z Vulpeculae 
1408.4 74 T 


192576 
UX Draconis 
J.D 


8 Lt 
9 Lt 
8 Lt 
8 Lt 
7 Lt 


Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
Lt 


49.4 
53.4 
57.4 
58.5 
63.4 
68.5 
69.4 
71.4 
73.5 
74.5 
75.5 ‘ 


192928 
TY Cygni 
1361.7 11.0 
66.8 < 11,2 
93.6 11.2 Bu 
97.7 11.5 Ba 


193056 
XZ Cygni 
1407.4 88 T 


193311 
RT Aquilae 
1361.7 8.2 Ba 
1405.6 10.7 0 
193449 
R Cygni 
1361.7<11.8 Pi 
61.7< 13.4 Ba 
67.6< 11.0 Wh 
96.6 12.2 M 
97.7 12.7 Ba 
98 <11.0 T 
1401.7< 11.3 Pi 
02.7< 11.0 Wh 
05 <11.0 T 
05.6 11.1 B 
07.8 11.9 M 


mire eowonnnn: 
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io bo im Go tm GO 


Ba 
Vv 


193509 
RV Aquilae 
9.6 Ba 
9.5 O 
9.7 Wh 
9.3 Bu 


1397.7 
1407.6 
08.7 
10.7 


Est.Obs. 


193732 
TT Cygni 
J.D. Est.Obs 
42 
1348.6 7.5 L 
60.4 7.7 L 
61.7 8.3 Pi 
Si. Ta ae 
87.7 7.8M 
1401.7 8.0 Pi 
07.6 76B 
07.6 8.0 Bu 
194048 
RT Cygni 
1332.5 89 Lt 
37.5 8.4 Lt 
“5 729 is 
424 7.8 Lt 
47.4 7.3 Lt 
49.4 7.3 Lt 
53.4 7.3 Lt 
574 7.3 Le 
58.5 7.3 Lt 
a7 2h 
61.7. 7.3 Ba 
64.6 7.78 
67.6 7.6 Wh 
68.4 7.3 Lt 
69.4 7.3 Lt 
4a 72 ls 
735 T%3tle 
74.5 7.3 Lt 
765 734 
87.7 7.8 M 
93.6 8.2 Bu 
976 780 
o.. 0 7.7 Ba 
1401.7 8.0 Pi 
026 7.90 
02.7. 8.2 Wh 
05 8.0 T 
07.6 818 
08.6 830 
19.7 840 
194348 
TU Cygni 
1361.7< 11.7 Pi 
61.7< 12.5 Ba 
67.6 11.8 Wh 
93.6<11.2 Bu 
96.6 13.4 M 
97.7<12.8 Ba 
1401.7<12.1 Pi 
02.7< 11.5 Wh 
194604 
X Aquilae 
1361.7 9.5 Ba 
66.8 88 V 
69.4 9.1 Lt 
71.5 9.3 Le 
75.5 9.7 Lt 
96.7 99M 
97.7 10.3 Ba 
1408.7 11.0 Wh 





194632 
x Cygni 
J.D, Est.Obs 
242 
1324.5 6.5 Lt 
26.4 6.3 Vo 
27.5 6.6 Lt 
29.6 6.6 Vo 
29.6 6.7 Lt 
32.5 7.1 Lt 
41.5 7.9 Lt 
42.4 8.0 Lt 
43.5 7.8 Pe 
45.4 7.8 Pe 
474 83 Lt 
47.5 7.8 Pe 
48.6 7.6 L 
49.4 8.3 Lt 
51.5 8.3 Le 
57.4 8.7 Lt 
58.5 88 Lt 
59.5 8.7 Vo 
59.7 8.8 Pi 
59.7 8.6 Wpi 
60.4 8.4 L 
61.7 8.1 Ba 
63.4 9.0 Lt 
66.8 86 V 
67.7 84Wh 
68.5 9.2 Lt 
69.4 9.3 Lt 
71.4 94Lt 
72.7 9.6 Pi 
73.4 8.9L 
73,5 9.5 Lt 
74.5 9.6 Lt 
75.5 9.6 Lt 
76.4 9.7 Lt 
87.7 9.7 M 
93.6 11.0 Bu 
97.6 10.50 
97.6 10.5 Pi 
98.6 103 B 
1402.7 10.3 Wh 
07.6 10.3 8B 
195116 
S Sagittae 
1392.8 6.0 Mu 
93.8 6.2 Mu 
94.7 6.3 Mu 
97.7 5.8 Mu 
98.8 5.6 Mu 
1400.6 600 
01.7. 6.0 Mu 
026 620 
02.7 6.1 Mu 
02.8 6.1 Mu 
04.77 5.8 Mu 
05.6 560 
07.6 570 
08.6 5.9 O 
17.6 6.1 0 
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VARIABLE STAR OBSERVATIONS, May, June-July, 1917—Continued. 
203611 


195849 
Z Cygni 
J.D. Est.Obs. 
242 
1327.5 9.3 Lt 
32.5 
37.5 
41.5 
47.5 
49.4 
53.4 
57.4 
58.5 
61.7 
61.7 
66.9 
67.7 
68.4 
68.5 
69.4 
71.4 
73.5 
74.5 
75.5 
87.7 
93.6 
97.7 
1400.7 
01.7 
02.6 
05 
07.6 


200212 
SY Aquilae 
1361.7 8.8 Ba 
96.7 11.2 M 
97.7 10.9 Ba 
1410.7 11.7 Bu 
200357 
S Cygni 
1361.7<13.5 Ba 
67.7< 13.5 Sp 
67.7 < 12.4 Wh 
93.6<12.8 B 
98.6 < 12.2 Wh 
1407.6<12.2 Bu 
200647 
SV Cygni 
1361.7 
61.7 
68.7 
87.7 
93.6 
98.6 
1401.7 
02.6 
05.6 
200715a 
S Aquilae 
1361.7 11.6 Ba 
96.7 10.4 M 


DPrrcrere<pyree 


ae 
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S Aquilae 


J.D. Hst.Obs. 


242 


9.6 T 
9.7 T 
9.3 B 
9.6. Wh 


1400 
07 
07.6 
08.7 
10.7 


200715b 
RW Aquilae 
1361.7 9.3 Ba 
96.7 88M 
1407.6 9.2B 
08.7 9.0 Wh 
10.7. 8.8 Bu 
200812 
RU Aquilae 
1361.7 10.9 Ba 
1407.6 11.2 0 


200906 

Z Aquilae 
1361.7 10.4 Ba 
1405.8 11.1 M 


200916 

R Sagittae 
1361.7 8.6 Ba 
96.7 8.9 M 
1400.4 8.9 T 
07.4 8.8 T 
07.6 93 B 
08.7 8.9 Wh 
200938 
RS Cygni 
1327.5 8. 4 
32.5 
41.5 
48.6 
49.4 
57.5 
58.5 
60.4 
61.7 
67.7 
68.4 
69.4 
71.4 
73.5 
74.5 
75.5 
78.7 
86.4 
96.7 
98.6 
1401.7 
07.6 


Lt 
Lt 
Lt 
L 
Lt 
Lt 
Lt 
L 
Ba 
Wh 
Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
De 
F 
M 
Wh 
Pi 
Ba 
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201008 
R Delphini 
$.D. Est.Obs 


242 


12.6 Ba 
115 Wh 
10.8 Bu 


1361.7 
75,7 « 
1410.7- 


1361.7<13.0 Ba 
67.7< 13.5 Sp 
96.7<11.4 M 


201521 
RT Capricorni 
1336.6 6.6 L 
61.8 6.5 Ba 


201647 
U ee x 


Medes 
tv te 


99.6 
99.6 
1400.6 
00.6 
02.7 
05 
05.6 
07.6 


7.3 
7.3 
7.1 
7.2 
7.4 
7.4 
7.5 
7.6 
7.5 
7.0 
1a 
7.4 
7.2 
(Bi 
Ad 
7.7 
7.9 
7.9 
8.0 
7.0 
9.6 
7.8 
7.6 
7.4 
af 
8.1 
8.2 
9.6 
a 
7.8 


202317 
W Delphini 
1405.8 11.0 M 


202539 
RW Cygni 
1348.6 9.5L 
61.8 8.7 Ba 
67.6 9.5 Wh 


Est. Obs. 


4 Cygni 
I.D. 


243" 
1376.5 
78.7 
87.7 
97.7 
99.6 
99.6 
1402.7 
07.7 
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wowcorerse 
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202817 


Z Delphini 


1361.8 
66.9 
99.6 
99.6 

1405.8 
11.7 


9.5 


Ba 


9.5 V 


10.6 
11.0 
11.0 
11.2 


202946 
SZ Cygni 


1359.7 
61.7 
67.6 
76.5 
78.6 
87.7 
97.6 
97.6 
98.4 
98.6 

1400.4 
02.4 
02.7 
04.6 
05.4 
05.6 
07.4 
07.6 


9.7 
10.1 


s© 
to 
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202954 
ST Cygni 


1361.8 
677 
97.6 
99.6 

1400.6 
00.6 
07.6 


12.5 
12.2 
11.5 
11.2 
11.3 
11.1 
10.9 


203226 
V Vulpec. 


1361.8 
98.4 
98.7 

1400.4 
02.4 
05.4 
07.4 
10.4 
10.7 


9.0 


sO 90 0 G0 Go <> 3D sD 
SA "SBCowo 
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Bu 
Re 
M 
Wh 


Ba 
Ba 
Wh 
L 
De 
M 
Pi 
Ba 


Ba 


Ssrw 
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Y Delphini 
Est.Obs. 


JD 


242 


1361.8<12.6 Ba 
203816 


S Delphini 


1361.8 
1407.8 
10.7 
11.7 


1361.8 
97.6 
1404.7 
07.6 
07.6 


203905 
T Aquarii 


1408.6 


11.0 
9.3 
9.1 


Ba 
M 
Bu 


9.0 Wh 


203847 
V Cygni 


9.6 
11.3 
11.2 

9.6 
11.3 


10.1 


203817 


T Delphini 


1341.5 
49.5 


6.6 
6.6 


PHA AA AA DM 
DAA IAIAIDHD HD HD 


204017 
U Delphini 


1261.8 
71.5 
74.5 
75.5 
76.5 
77.5 

1400.6 
00.6 
07.8 
11.7 


204104 


11.1 
10.0 


2 Os OD 
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Ba 
Pi 
M 
B 
Bu 


Bu 


Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
Lt 
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W Aquarii 
1410.7<11.7 Bu 


204318 


V Delphini 


1361.8 
1410.7 


204405 


9.9 
11.7 


Ba 
Bu 


T Aquarii 


1361.8 
1400.8 
11.7 


7.5 


Ba 


8.2 M 
9.7 Wh 
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VARIABLE STAR OBSERVATIONS, May, June-July, 1917—Continued. 
204846 213843 J 214024 
RZ Cygni V Cygni SS Cygni SS Cygni RR Pegasi 
J.D. kst-Obs. J.D. Est.Obs. J.D. Est.Obs.. JD. Est.Obs. 3 gst.Obs, 
242 242 242 242 242 
1361.8 11.0 Ba 1368.5 6 Lt 1334.6 82 L 1398.6 1361.8<13.0 Ba 
66.9<10.6 V 69.4 iy ae 36.6 98.6 
97.6 11.6 Pi 71.5 9.8 Le 48.6 98.6 222439 
1407.6 10.2 Bu 72,7 6 Pi 59.4 98.6 S Lacertae 
ae 74.4 96L 59.7 98.7 1361.8 12.2 Ba 
205017 74.5 0 Lt 59.7: 98.7 oo 
X Delphini 75.4 10.0 Vo 60.4 99.7 223841 
1361.8 12.1 Ba 754 190 Lt 60.7 ) _R Lacertae 
6 i 60.7 - 96 
205923 = - eo 
R Vulpeculae 211614 61.7 1361.8 egasi 
3 9.8 Ba : = 
X Pegasi 61.7 98.8 
Lt 2 f 98.8 10.7 
1361.8 9.9 63.6 
t 230110 
R Pegasi 
1398.8 10.6 


L 63.7 
Lt 213044 64.7 
230759 
V Cassiop. 


Lt i 66.6 
1361.8 11.7 Ba 


ad 

Pa 

al sal 

© 
PEES@Op 


3Ezp 


Lt 5 5. 66.6 
Lt 9.6 { 67.7 
Lt 67.7 
68.6 
68.7 
68.7 
69.7- 
69.7 
71.4 
72.4 
72.7 
72.7 11.8 Wpi 
73.4 11.5 L 
74.6 < 10.9 Cr 
74.7 11.8 Bu 
75.7. 12.2 Wh 
75.7 11.8 Bu 
76.5 11.2 L 
77.4 11.8 L 


—S i Oe 


wow wwwoo SOS 


— 
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231425 
W Pegasi 
1398.8 83M 
233335 
ST Androm. 
1361.8 9.1 Ba 


233956 
Z Cassiop. 
1361.8< 13.0 Ba 


210129 
TW Cygni 
1361.8 10.7 Ba 
1401.7 10.4 M 
59.4 


210116 69 4 

RS Capricorni 63.4 
1336.6 8.0 L 68.5 
1400.8 86M 71.4 
11.7. 8.7 Wh 71.4 


210382 73.4 
X Cephei 73.5 

1363.6 94 Y 745 
72.7 9.9 Pi = 75.5 
79.6 9.6 76.4 

86.4 

210868 1400.6 

T Cephei 05.6 86.4< 10.9 L 9. 9. 

1326.3 8.8 08.6 87.7<104M 098 9. 235350 
27.5 8.4 89.6 11.5 Cr R 6 T R Cassiop. 
32.3 9.0 V 213678 89.7 11.4 Cr 6 10.3 Nt 13283 92 Lt 
32.4 S Cephei 93.6 11.7 B 7 9. 323 9.2 Lt 
32.5 1364.7<10.2S  93.7<10.9 Bu 10.7. 10. 413 94 Lt 
41.3 72.7 10.4 Pi 93.7<10.9 Re 11.7 10.3 49.5 9.8 Lt 
41.5 1400.8 10.4 96.7 10.7 M 2139: 57.5 10.3 Lt 
48.6 97.6 8.6 Ba 75.5 10.9 Lt 

213753 97.6 8.3 Cr 1360.4 8. 1400.8 10.4 M 
RU Cygni 976 830 7 78M 

13604 89L 97.6 83 Pi 8 Pi 235939 
96.7 93M 97.7 -1 Bu 1405.4 S SV Androm. 
976 93 Pi 984 837 10.7 8.0 Bu 13618 85 Ba 


May-June June-July 
. of observations 1290 1081 
. of stars observed 216 152 
. of observers 25 18 
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235182 

V Cephei 
1332.5 6.7 Lt 
79.7 11.8 Bu 41.5 6.7 Lt 
79.7< 10.9 Re : 68.5 6.7 Lt 
82.9 11.0 M 7.7 9.2 71.5 6.7 Lt 
84.7< 10.9 Bu 6 9. 74.5 6.7 Lt 
84.7< 10.9 Re , 9. > 75.4 6.7 Lt 
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474 Notes for Observers 


The thanks of the Association are due Mr. Campbell and Mr. David Pickering 
for their service in drafting the proposed Constitution and By-Laws, and to the 
latter for his efforts in preparing the printed matter and various forms which formal 
organization necessitates. The forms are now in the Secretary's hands and are 
being sent out to members in order that all who care to become charter members 
may have that opportunity by signing the proposed Constitution. The Secretary 
will be glad to furnish information regarding the proposed action and send copies 
of the Constitution to all who apply for them. 

Messrs, Delmhorst and Reardon are to be congratulated on their first contribu- 
tions to the Reports and for the good progress they are making in locating Variable 
star fields. 

Mr. Luyten contributes a remarkably fine list of 420 estimates this month. His 
zeal is highly commendable. 

Especially good lists have been received from Mr. Lacchini of late, and the 
advantage that longitude bears, and its effect on the observations. is greatly in 
evidence now that we have observers in Honolulu as well as on the Continent 
of Europe. 

Messrs. Bancroft, Burbeck, Lacchini, and McAteer are to be especially com- 
mended for valuable early morning observations. 

A very interesting letter was recently received from Monsieur Houdard, our 
member in France, who is at the front in the artillery service. It appears that our 
observer was able to turn the telescope used in observing the positions of the enemy 
to astronomical purposes, and showed his companions by projection the sun spots, 
much to their astonishment. He writes that he will have some opportunities to 
observe variables in spite of the handicap of his hazardous occupation. 

Messrs. Eaton and Spinney are engaged in the service of their Country and 
have been obliged to give up observing for the present. They have the best wishes 
of the Association. 

One of the features to be emphasized in our new organization, and incorporated 
in the proposed By-laws, is the establishment of a fund which we hope to raise, 
the interest from which can be used to purchase small telescopes to loan to worthy 
observers who are unable to procure telescopes of their own, There is,a great need 
for such a fund as many splendid observers have doubtless been lost to science 
because of such a need. Any donation to such a fund will yield rich dividends for 
science as time goes on, and it is hoped that this reference will appeal to the gener- 
osity of those interested in promoting the advance of Astrophysical Research. 

The Variable 154428 R Cor. Bor. should be observed at every opportunity. It is 
faint at this writing but may rise suddenly at any time. 

A table of calculated dates of maxima, cited from Hartwig’s Catalogue, follows. 
A comparison with the observed dates of maxima is always of interest and worthy 
of note. 


July August 

213678 S Cephei 3 032335 R Persei 
072811 T Can. Min. 4 081112 R Cancri 
204846 RZ Cygni 5 144918 U Bootis 
162807 SS Herculis > 004746 RV Cassiop. 
222439 S Lacertae > 083019 U Cancri 
213553 RU Cygni > 215934 RT Pegasi 
001620 T Ceti 163266 R Draconis 
162119 U Herculis 142205 RS Virginis 
151822 RS Librae 152714 RU Librae 
075612U Puppis 200715 S Aquilae 
201130 SX Cygni 2 103769 R Urs. Maj. 





Comet and Asteroid Notes 


July August 
063558 S Lyncis 13 194248 TU Cygni 
013338 Y Andromedae 16 183308 X Ophiuchi 
223841 R Lacertae 16 072708 S Can. Min. 
140412 Z Virginis 17 133273 T Urs. Min. 
074323 T Geminorum 24 004958 W Cassiop. 
081617 V Cancri 26 1628168 Ophiuchi 
183225 RZ Herculis 27 161607 W Ophiuchi 
27 060450 X Aurigae 
171723 RS Herculis 
29 023133 R Trianguli 
31 150625 Y Librae 

There are many glaring cases of misidentification apparent in this report. 
Will members please make it a rule to carefully check up their observations in each 
report and where their estimate differs widely from those of other observers at the 
same or approximate date, special precaution as to identification should be taken 
in making subsequent observations. 

The following members contributed to this report: Messrs. Bancroft, Bouton, 
Burbeck, Crane, Dawson, Delmhorst, Luyten, McAteer, Meeker, Mundt, Nolte, 
Olcott, D. Pickering, Reardon, Vogelenzang, Whitehorn, Yendell, Miss Swartz. 

WILLIAM TYLER OLCOTT, 


Norwich, Conn. Corresponding Secretary 
July 10, 1917. 





COMET AND ASTEROID NOTES. 


Elements of Comet 5b 1917 (Schaumasse).—I am sending you my 
latest elements of Schaumasse’s Comet based upon one observation by Schau- 
masse himself taken at the time of discovery and two observations by Prof. Bar- 
nard. Twenty-one days between first and third observation. As I stated before, 
the comet will be very near to the earth's orbit and the position the earth occupies 
on March 31 each year on June 22, 1917. It would be well to suggest to meteor 
observers to keep watch for stragglers on the last two or three nights of March, 
1918. and the first two or three nights of the following April. 

ELEMENTS. 
T = 1917, May 18.6061 Gr. M. T. 
w wa tm 
=< 9 1 5 
i= 188 MM 1 
Log g = 9.88201 
Or, considering the motion retrograde, 
T = May 186061 Gr. M. T., 1917 
w = 249° 51’ 46” 
o = 9 1 3 
i= 21 3 
Log g = 9.88201 


Boston, June 16, 1917. FRANK E. SEAGRAVE 








476 Comet and Asteroid Notes 


Comet b 1916 (Wolf).—This comet should be at its best in August. It has 
not developed to anything like the object which it might have been expected to 
become, from the observations made over a year ago when it was out near the or- 
bit of Jupiter. At its nearest approach to the earth about the twentieth of August it 
will still be nearly as far away as the sun. It is outside of the earth’s orbit, how- 
ever, and in excellent position for observation. The accompanying diagram shows 
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Apparent Path of Wolf's Comet 4 1916 through the Constellation 
Pegasus in August and September 1917. 


its apparent course in the sky during the months of August and September. Those 
familiar with the Square of Pegasus will find the comet easily with the aid of a 
small telescope. 

On June 15 it was easily seen, but not very conspicuous in our 5-inch finder. 
In the 16-inch telescope a broad tail could be seen extending beyond the field of 
the eyepiece. The coma was not very dense, but there was a starlike 
about magnitude 11.5. 

The following ephemeris is continued from last month. 


[Continued from p. 409. From the Lick Observatory Bulletin No. 295. | 


nucleus of 


1917 G.M.T. True a True 6 log A Br. 
! m 8 ) ” 
Aug. 1.5 23 29 13.5 22 10 13 0.0088 2.68 
2.5 30 01.7 21 57 33 
3.5 30 47.9 44 21 0.0065 
4.5 $1 32.2 30 38 
5.5 32 14.5 16 23 0.0043 2.68 
6.5 32 54.9 21 O01 37 
75 33 33.3 20 46 20 0.0023 
8.5 34 09.8 30 32 
9.5 34 44.3 20 14 14 0.0005 2.67 
10.5 35 16.9 19 57 25 
11.5 35 47.7 40 06 9.9989 
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True a 


36 
36 
37 
37 
37 
38 
38 
38 
39 
39 
39 
39 
39 
39 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
39 
39 
39 


16.6 
43.6 
08.8 
32.3 
54.0 
14.0 
32.3 
49.0 
04.2 
17.8 
29.9 
40.6 
50.0 
58.0 
04.8 
10.3 
14.7 
18.1 
20.4 
21.7 
22.1 
21.6 
20.3 
18.2 
15.4 
12.0 
08.0 
03.5 
58.5 
53.1 
47.4 
41.5 
35.3 
29.0 
22.6 
16.2 
09.9 
03.6 
57.5 
51.6 
45.9 
40.6 
35.6 
31.1 
27.0 
23.5 
20.5 
18.0 
16.1 
14.9 
14.3 
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log A 


9.9976 
9.9965 
9.9957 
9.9953 
9.9951 
9.9953 
9.9959 
9.9968 
9.9981 
9.9998 
0.0020 
0.0045 
0.0074 
0.0108 
0.0146 
0.0188 
0.0234 
0.0284 
0.0338 
0.0396 
0.0457 
0.0522 
0.0590 
0.0661 


0.0735 





2.61 


2.48 


2.05 


1.91 


1.63 


1.49 






Comet a 1917 (Mellish)—On page 240 of The Observatory for June, 1917, 


are elliptic elements of Mellish (1917 a ) Comet. 


Dr. Crommelin 


States that it 


is 


very important that observations should be secured in order to establish ellipticity. 
He has prepared an ephemeris from the elements which runs up to about the last 
of July. I have computed an ephemeris from the same elements from August 8, 
I received a letter from Dr. Crommelin a few days ago 


1917 to October 3, 1917. 


and he states that Mellish’s Comet was very brilliant in the southern hemisphere 
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during May and early June, and had a tail over twenty degrees long. The 
elements upon which my ephemeris is based are copied from The Observatory 
for June, 1917 as follows : 


T = 1917 April 10.6746 Gr. M. T. 
es iw «6F” 
i= a 2 
~ = 208 49 56 
i= 32 40 56 
Log q = 9.27917 
Log a = 1.43420 
Log e = 9.99695 
wm = 25.044” 
P = 141.70 = years. 


EPHEMERIS. 
1917 a i) Log r Log A 
Gr. Midnight ©" ™ * Pete 
Aug. 8 2 35 28 -29 31 20 0.39292 0.29963 
16 236 7 ~31 17 21 0.41258 0.30569 
24 224 9 ~33 49 13 0.43228 0.31629 
Sept. 1 2 12 18 -36 21 2 0.44858 0.32424 
9 2 037 —38 12 14 0.46482 0.33677 
17 1 47 30 —39 40 56 0.48032 0.35220 
25 1 33 42 —40 43 25 0.49514 0.37031 
Oct. 3 1 19 55 ~41 19 24 0.50914 0.39048 


FRANK E. SEAGRAVE 
Boston, July 11, 1917. 





COMMUNICATIONS. 


A Proposal.—tThe inconvenience which is caused by the transformation of 
time measure into arc measure and vice versa, so frequently required with astron- 
omical calculations, cannot pass unnoticed, but, it appears, astronomers take it with 
the same fatalistic mood, as Pittsburgers take their annoyance by periodical inun- 
dations. All suggestions made to ameliorate these conditions have proven unfeasible 
for the reason that the division of the day into twenty-four hours, each of sixty. 
minutes, is so deeply rooted that any alteration attempted proved itself impossi- 
ble to the conservatism of the masses. 

To eliminate the inconvenience of transforming time to arc and back, or at 
least to reduce it to a minimum, permit me to lay before the forum of astronomers, 
mathematicians and scientists in general this proposal: 

First: 1 propose to subdivide the minute of time decimally, i.e., to replace 
the clock with seconds pendulum by one, the pendulum of which makes one 
hundred vibrations per minute. 

Second: I propose to divide the full circle into one hundred and forty four 
“grades” with decimal subdivision. 

This makes the “deci-grade” identic with the time minute. 

Francis Rust, C. E. 
1341 Goebel St. 
Pittsburgh Pa. 
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Photograph of Solar Eclipse of August 30, 1905.—Permit me to 
direct your attention to a photograph of the solar eclipse of August 30, 1905, 
published in Walter W. Bryant’s History of Astronomy by E. F. Dutton & Co., New 
York, 1907. That photograph, of which I attach a sketch, was a distinctly limited 
atmosphere of the sun. Scaling from it the diameter of that atmosphere and that 
of the moon, the distances of the sun and moon from the earth taken from the 


Nautical Almanac, the height of that atmosphere results to be 196 equatorial 
semi-diameters of Earth. 
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However, I did not know the observer's location, nor the time of observation 
either, so the influence of parallax has not been considered. 

To test and verify this calculation, I would suggest to take at the next total 
eclipse, 1918, June 8, located especially favorable for American astronomers, as 
many photographs with ordinary snap shot cameras, covering about 5° square, as 
possibly can be had—the bad ones to be discarded. 

Francis Rust, C. E. 
1341 Goebel St., H. S. Pittsburg, 
June 23, 1917. 





Meteor Falls at Colby and Cornell Wisconsin.—On July 4 three 
remarkable meteor falls occurred. Two fell at Colby and one three miles out from 
Cornell Wisconsin. The three falls occurred about 6:20 p.m. and were accompanied 
by loud explosions that were heard for many miles around. Those at Colby were 
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accompanied by smoke trails. The one at Cornell was very much more brilliant 
than the sun. The force of the explosion at Colby shook the windows for many 
miles around. 

At Colby the two meteors were recovered. The small one that fell in the 
church yard weighed 80 pounds and the large one 200 pounds. Professor S. A. 
Williams of Colby has the large one and has had several chances to sell part of it. 
The smaller one was immediately broken up and used as souvenirs. 

The meteorites were typical stony ones. The underside showing a black crust 
and the upper side a gray stony surface. 

All kinds of reports were out just after the Colby meteors fell. At Athens 
twenty miles away it sounded like a boiler explosion and the people close to Colby 
thought the world had come to an end. 

At Cornell 57 miles away another meteor fell just missing an auto party. It 
fell into a field by the road side and has not yet been recovered. 

All the meteors came nearly vertically down from the east and may possibly be 
from the corona meteor stream that was active at that time. 

JOHN Koep. 
320 N. Culver St. 
Chippewa Falls, Wis. 





GENERAL NOTES 


M. G. Fayet, assistant director of the Nice Observatory, has been appoint- 
ed director in succession to General Bassot, whose death occurred recently. 





Dr. J. S. Plaskett has been appointed Director of the new Astrophysical 
Observatory at Victoria, B.C. (Publications of the A. S. P.) 





Dr. D. Alter and Mr. Wallace Campbell, graduate students and 
instructors at the Students’ Observatory, University of California, are in the Officers’ 
Training Camp at Presidio, San Francisco. (Publications of the A. S. P.) 





Dr. Stratton Assistant Director of Cambridge Observatory, has 
been with the British forces in France since July, 1915. In April, 1916, he was 
gazetted Major in the Royal Engineers, has been twice mentioned in Sir Douglas’ 
Haig’s despatches, and was awarded the D.S.O. on January 1, 1917. (Publications 
of the A.S. P.) 





Mr. John Candee Dean, of Indianapolis, Indiana, who has written 
several popular articles for Popular Astronomp, received the degree of Doctor of 
Science, this honor being conferred upon him on May 30, 1917, by Lombard College, 
at Galesburg, Illinois. Mr. Dean is a business man, being secretary and treasurer 
of the Dean Brothers’ Steam Pump Works, but devotes much of his spare time to 
the study of science, particularly astronomy, physics and sociology. 





Summer Time was adopted in Italy on April 1, and will remain in force 
until the end of September. In Australia, under the Daylight Saving Act, clocks 
were put back one hour on Sunday March 25, (The Observatory May 1917.) 
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No 7 Aurigae.—At the May meeting of the Royal Astronomical Society 
Professor Newall raised the question, why there is no star marked y in the constel- 
lation Auriga. Dr. Crommelin thought it might be an overlap with 8 Tauri. This 
was afterward found to be the case Flamsteed calls this star 23 Aurigae and Bayer 
calls it y Aurigae, but in the modern star atlases it is set down as 8 Tauri. 





The 100-inch Mirror on Mount Wilson.—From clippings made from 
Pasadena papers of June 30 and July 2 and sent to us by Mr. Morris Peck of 
Pasadena, we learn that the 100-inch mirror is at last on Mount Wilson. It was 
transported from the shops in Pasadena to the top of the mountain on July 1. 
After the difficulty which was experienced in getting certain of the large pieces of 
the mounting up the mountain, every precaution was observed in preparing to 
move the mirror. The mirror was carefully packed in a large octagonal shaped box. 
lined with paraffin in order to make it dust proof. It was then placed on a specially 
constructed truck which was geared to a maximum speed of two miles an hour. 
A group of men with tools for repairing any weakened spot in the road walked 
ahead of the truck. Also a pilot truck preceded the one carrying the mirror. Every 
detail had been so carefully worked out that the great undertaking was accom- 
plished without any mishap. Six or seven years have been spent in shaping this 
mirror. Now in a few months this the largest reflecting telescope in the world will 
be ready for use. 





A Determination of The Proper Motion of Three Faint Stars 
Near Sirius.—I have determined the position and motion of a faint proper mo- 
tion star near Sirius, discovered by Professor F. P. Leavenworth in a comparison of 
two photographic plates taken in 1897 and 1915 respectively. Incidentally, I meas- 
ured all stars down to the thirteenth magnitude in the field between right ascen- 
sion circles 16" 39™ 30° and 16" 42™ 0*, and between declination circles —16’ 25’ 
and 16° 45’. Five plates were used, of which two were taken in 1897 and the 
rest in 1915, 1916 and 1917 respectively. Two other cases of proper motion, less 
marked than the first but still unmistakable, were detected; but no star was 
found with the motion of Sirius itself. The results were as follows: 


Star Z. A. uo Dec. rm Magn. 
h m s s < , oF ” 
1 6 49 29.92 -+-0.0122 +.0008 16 25 3.1 +-0.024 +.012 10.7" 
2 6 40 15.24 +0.0004 +.0004 —16 39 36.4 +-0.065 +-.008 9.5° 
3+ 6 40 30.74 +0.0002 +.0003 16 41 36.0 —0.046 +007 8.8 
825 10th Ave. S. E., Minneapolis, Minn. RALPH UNDERWOOD. 





Proper Motions of Stars in the Helsingtors Photographic Zone. 
In Acta Societatis Santiarium Fennicae Mr. Ragnar Furuhjelm gives the results 
of his researches on the proper motions of the stars in part of the Helsingfors zone, 
from 9" to 12", +40° to +45°. He gives the proper motions of 1016 stars, deter- 
mined by comparison of the measures of photographic plates taken with intervals of 
19 or 20 years, including stars down to magnitude 11.0. From a study of the distri- 
bution of the proper motions with respect to the magnitudes of the stars he reaches 
the conclusion that the sun belongs to a star cluster of quite limited dimensions. 





* Estimated by myself from micrometical measurements of the image-diame- 
ters. 
+ 2243 A. G. Washington. 











482 General Notes 


R Coronae Borealis—R Coronae has been increasing slowly in brightness 
during June and July. The following observations by Wilson and Gingrich with 
the 15-inch equatorial indicate that it will probably be as bright as 10.0 early in 
August. 


Date Gr. M. T Julian Day Mag. Observer 
1917 May 28.7 2421377.7 13.5 WwW 
June 9.7 1389.7 13.6 W 
21.7 1401.7 13.2 G 
21.4 1407.7 12.2 WwW 
12.3 G 
30.7 1410.7 12.0 WwW 
July 2.7 1412.7 11.9 WwW 
6.7 1416.7 11.5 W 
11.8 G 
14.7 1424.7 11.0 W 





Director of the Prussian Astrophysical Observatory at Potsdam. 
We learn from The Observatory that Professor Gustav Miiller has been appointed 
director of the Observatory of which he has acted as chief since the death of Karl 
Schwarzschild. Professor Miiller is well qualified for the duties of this important 
position, as he has been associated with the Observatory for forty years, and prac- 
tically his whole scientific career has been in this institution. He was born in 
Silesia in 1851, and came to the Observatory after taking his degree at the Univer- 
sity of Berlin. 

He was closely associated with the first director of the Observatory, H.C. Vogel, 
in the early years, in work on the solar spectrum and with the spectral photometer. 
In much of his later work he has had the collaboration of Professor Paul Kempf. 
The Potsdam system of wave-lengths in the solar spectrum was based on measures 
by Miiller and Kempf, and served as an accurate basis until it was superseded by 
Rowland's photographic map with its more precise relative wave-lengths. 

Professor Miiller’s work for the last thirty years has been chiefly in photometry, 
to all departments of which he bas made important contributions. With Professor 
Kempf he carried on, over a period of many years, the observations which constitute 
the ‘Potsdam Photometric Durchmusterung”, giving the visual magnitudes and colors 
of all stars to magnitude 7.5 in the Bonner Durchmusterung north of the equator. This 
monumental work, constituting Vols. IX, XIII, XIV, and XVI of the Potsdam Publi- 
cations is summarized in the seventeenth volume as a general catalogue. The work 
was done with improved forms of the Zollner photometer and was carried out with 
all possible precautions against changes in the transparency of the sky during the 
observations. In 1897, Professor Miiller published his comprehensive work Die 
Photometrie der Gestirne (Leipzig: Engelmann), a book of over 550 pages with 
many illustrations, and by far the most complete treatise on celestial photometry 
which has thus far been published. Professor Miiller has made expeditions for 
photometric purposes to Switzerland and Teneriffe. He visited America at the time 
of the transit of Venus in 1882, being stationed near Hartford, Conn. 

For many years Professor Miiller acted as librarian at the Potsdam Observatory, 
and kept their valuable collection of books at a point of high efficiency. For a 
long period Professor Miiller has also served as editorial secretary of the Viertel- 
jahrsschrift of the Astronomische Gesellschaft and he has been chairman of the 
committee on variable stars under the auspices of the Gesellschaft. 

He represents the type of scholar who is both thoroughly posted on the historic 


developments of his department and is also alive to the new researches required 
with the developments of science. 
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Of an agreeable personality and with cordial appreciation of the work of his 
colleagues in the Observatory and abroad, Professor Miiller possesses the qualities 
required in the position which he now formally occupies. We extend our congrat- 
ulations to him and to the institution. E.B.F. 





Detonating Meteor—I am enclosing herewith a clipping from our home 
paper relating to the meteor which was observed here May 31. It was a_ beauti- 
ful object, very brilliant and the detonations were very loud. 

I was not out of doors at the time, but was just getting ready to leave the 
store and facing the west so that I saw the flash and was out on the street immed- 
iately and so was able to locate the position of the flash quite accurately, also 
noted the time, which was corrected by Western Union time next day. 

Date, Thursday, May 31, 1917. Time of flash 9:55 p.m. . Time of report 10 p. 
m.—five minutes interval. 

Location—Meteor first appeared some distance west of the zenith and traced a 
path thru the constellation Leo. A minute after the flash the location was easily 
observed by a bright streak about ten degrees in length directly below the star Epsi- 
lon of Leo. The right ascension of the streak was about 9" 27™ and declination 
north 15 degrees. The streak was nearly parallel to a line drawn from the star 
Gamma Leonis to Alpha Leonis. The streak indicated approximately the location 
of the explosions, two in number, which followed each other rapidly and created 
much excitement. Reports indicate that the flash was observed over a radius of 
100 miles, but the explosions were heard only about sixty or seventy miles. 

Fire-balls, or aerolites as these meteors are called when they are large enough 
to explode and reach the earth, come from inter-planetary space, and when they 
reach the earth's atmosphere at about eighty miles above the earth's surface they 
either take fire and soon disappear, or take fire and burst in numerous fragments and 
fall to the ground as solid masses of stony matter fused with numerous 
elements familiar to us on the earth, 

Explosions take place from ten or fifteen to thirty-five miles above the earth's 
surface as arule. At this height sound travels 700 or 800 feet a second, so that 
the distance of the explosion of the meteorite of Thursday night was between 
forty-five and fifty-five miles in a direct line from Alta a little south of a point due 
west. 


metallic 


Fire-balls occur at all seasons and places over the earth, but it is found that 
February, May and November are noticeable for their frequency. They have been 
recorded for more than 2,000 years in history. Specimens of them are found in all 
of the leading museums of the world—they vary in weight from a few ounces to 
many hundreds of pounds, and some tons in weight are suspected to be of meteoric 
origin. 

The last detonating one observed here was on May 2, 1890, at 5:10 p. m., in full 
daylight. This fell near the Minnesota line in Northern lowa and was the subject 
of litigation in the courts regarding its ownership. 

No special significance attaches to meteors from a weather viewpoint. They 
are interesting scientifically for estimating the height and density of our atmosphere 
and indicate that space is strewn with matter which the earth attracts in its 
onward march around the sun and thru the stellar spaces. Possibly they belong to 
lost comets Or are the debris of shattered planets. 


Davip E. HApDDEN. 
Alta, lowa, 
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Big Meteor found at Battle Creek to be Preserved.—The account 
of a large meteor given below, taken from the Des Moines Register for July 8, 1917, 
evidently refers to the same meteor as the one described above by Mr. Hadden. 
“Battle Creek, Ia., July 7,—Special: What is supposed to be a part of the meteor 
which fell about 10 o’clock p.m., May 31, was found four miles north of Battle Creek. 
When specimens were shown the news of finding the meteor rapidly spread, and 
soon many prominent citizens joined in bringing the fragments to town. Dr. 
Stoakes, E. H. Rickman, Dr. Ball, William Heuges, Thomas Weatherwax, E. A. Bailey 
E.E, Peffer, Mr. Scheuenman, C.K. P. Renburg, Isaac Hosteler and Dr. J.T, Conn were 
in the party that rescued the meteor. This specimen was in several pieces, appar- 
ently having broken in the process of cooling. The larger piece weighed seventy-four 
pounds. A specimen of the meteor will be analyzed, while L. N. Ligier, the finder, 
will place the balance on exhibition.” 





The Instrument Section of The Society tor Practical Astron- 
omy.—In reply to Mr. R. B. Waterhouse’s “Suggestion,” which appeared on pp. 
410-11 of the current (June-July) number of PopuLAR Astronomy,I should like to call 
attention to the activity of the Section for Construction of Astronomical Instruments 
of the Society for Practical Astronomy, and to point out that this Section is supply- 
ing the very want that he deploringly contends is at present existent in astronomy. 
No. 1 of Vol. [IX of the Monthly Register of the Society, which has just issued 
from the press, contains, moreover, the initial installment of a series of papers that 
is being contributed to that journal by Professor M. Thomas Fullan, the Director of 
the aforementioned Instrument Section, which is entitled, “Notes on the Newtonian 
Reflecting Telescope.” The following excerpt is from the “Editorial Announce- 
ment,” made in the same number of the Monthly Register, concerning the arti- 
cles in question: 

“In this issue is presented the first installment of a series of articles on the 
reflecting telescope, by Professor M. Thomas Fullan, the Director of the Section for 
Construction of Astronomical Instruments of theS. P. A. The Monthly Register 
has been most fortunate in securing the able services of Professor Fullan for the 
contribution to the Society of this highly practical series of papers. Each number 
in future will contain at least one installment of this series until it is finally com- 
pleted. This set of related papers will supersede the series of mimeographed notes 
that Professor Fullan had contemplated furnishing only to members of the Instru- 
ment Section. These papers, in published form, will therefore make this valuable 
information available to all members of the Society and readers of the Monthly 
Register and moreover will possess the distinct advantage of being permanently 
preserved. It is the belief of the Editors that these articles will be hailed as sup- 
plying a long-felt want by all members of the Instrument Section and by amateur 
astronomers the world over who are desirous of learning how to construct their 
own telescopes. The wide experience that Professor Fullan has had in matters of 
instrument construction and the interchange of ideas that he has enjoyed with 
workers in this branch of applied science throughout the English-speaking world 
combine to make him an authority on the manufacture of the reflecting telescope.” 

The contents of the first installment of these papers, already published, are: 
the “Foreword,” “I. Introduction: Types of Telescopes Compared”, and “II. His- 
torical Outline: The Genesis of the Telescope.” The next few installments will 
deal with the design and the actual construction of the speculum for a reflector. 

The Society for Practical Astronomy, thru the medium of its Instrument Sec- 
tion, stands willing and ready to furnish the instructions and the assistance to as- 
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tronomical amateurs requisite to enable them to make their own telescopes, grind 
their own lenses, construct the mechanical parts of their instruments, and build 
their own observatories. It will welcome to its membership and to active co-oper- 
ation in its work every person interested in this activity who earnestly desires to 
produce his own astronomical apparatus. Those who wish to be put into com- 
munication with the Society are cordially invited to address Professor M. Thomas 
Fullan, Director of the Instrument Section of the S. P. A., Alabama Polytechnic 
Institute, Auburn, Ala., or the President of the Society, Mr. Latimer J. Wilson, 
Bausch & Lomb Observatory, Huntington Park near St. Paul St., Rochester, N. Y. 

In conclusion, I wish to thank the Editor of PopuLAR Astronomy for the _privil- 
ege of bringing this matter before the attention of readers who may not be 
acquainted with the Instrument Section of the S. P. A., but who may nevertheless 
experience a desire to avail themselves of the rather unusual advantages that it 
affords. FREDERICK C. LEONARD. 

1338 Madison Park, Chicago. Ill., 1917 June 2. 





Daylight Saving.—On May 23, 1917, a special meeting of the American 
Philosophical Society was called in Philadelphia for the purpose of considering the 
subject of Daylight Saving. At this meeting a series of resolutions favoring the 
adoption of the plan of advancing the Standard Time in the five zones by one hour 
at 2 a.m, on the last Sunday in April each year and of retarding it by one hour at 
2 a.m. on the last Sunday in September were adopted. 

Mr. Arthur H, Lea in moving the adoption of the resolutions said in part: 

“The advantages of Daylight Saving are manifold and great. Daylight is free, 
artificial light costly. According to the United States Census, issued in 1915, there 
were 83% million incandescent lamps of 50-Watt equivalent in the United States 
in 1912. The growth in the 5-year period since 1907 had been at the rate of 84 per 
cent. Allowing for only a growth of 50 per cent in the 5-year period from 1912 to 
1917 there are conservatively 130 million such lamps in the United States today. 
To illuminate this number of lamps one hour requires 6126 tons of coal according to 
the best station practice in large units. To illuminate them for one hour per day 
from the end of April to the end of September requires 937,000 tons of coal. This, 
then, would be the economy in coal alone by the “Daylight Saving” plan. To this 
should be added the cost of transporting and delivering this million tons of coal, 
carting away ashes, etc. It has been impossible to ascertain how many of these 
lamps are illuminated with hydro-electric current, but it would be conservative to 
offset them against the oil and gas lamps in the country, and to conclude that the 
net economy in coal, oil and gas to be effected by “Daylight Saving” would be 
equivalent to about one million tons of coal a year. 

“From the labor standpoint, if we take eight hours as the standard work-day, 
divided into two equal periods from 8 to 12 o'clock and 1 to 5, with rest and dinner 
from 12 to 1, there is one hour of daylight more from sunrise to 12 o'clock than 
from 1 p.m. to sunset, and this disparity increases to one hour and nineteen minutes 
at the last Sunday in September. In other words, from 2 to 342 hours of daylight 
are now allowed to pass before work begins, and only from *, to 2% hours of 
daylight remain after work ends. It would obviously be better if these differences 
were more nearly equated, or even reversed, so that work would begin in a cooler 
hour and end sooner after the “heat meridian’, when labor is more exhausting. The 
recreative period of the Gay would then have more sunlight, and the people would 
spend more time in fresh air, with resulting physical benefit. Eye-strain would be 
lessened by the substitution of an additional hour of natural for artificial light. As 
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public health affects public efficiency, the productiveness of the nation would be 
increased. Daylight Saving, after long discussion during peace, was adopted as a 
war measure for efficiency and economy by the belligerent nations of Europe, 
excepting Russia, and the same reasons apply with even greater force to the United 
States, which does not have as long days and short nights as Europe in summer. 

“Agricultural productiveness would also be stimulated by the enactment of 
Daylight Saving. Farmers would have an extra evening hour of light, and those 
in other occupations who wish to raise food plants would have the same extra hour 
after the close of their working day. Thus this change of time would aid immensely 
in accomplishing the Government’s expressed desire for increased food production. 

“As previously stated, all the belligerent European nations, except Russia, have 
adopted Daylight Saving as a war measure for efficiency and economy, and adjacent 
neutral nations, such as Norway, Sweden, Denmark and Holland, have done like- 
wise. These European nations now follow time standards six and seven hours 
ahead of ours, and therefore their business day is practically over before ours 
begins. Stock exchanges in London and Paris now close one hour before our 
exchanges open, and the Continental European stock exchanges close two hours 
before our opening. Stock exchange transactions within the same day would be 
facilitated by our advancing our time, and the same would be true of ordinary 
commercial and financial transactions across the ocean.” 

These arguments in themselves quite strong are even more convincing coming, 
as they do, from this influential body. It is probably only a matter of time until 


the United States Government will follow the European Governments in this 
matter. 





Nova.—Just as we were going to press the following telegram reached us 
from Cambridge, Mass. 

“Adams telegraphs Ritchey discovers Nova in outer portions of spiral nebula 
Dreyer 6946, 105” south, 37’° west of nucleus, magnitude estimated fourteen on 
photographs July nineteenth. Early photographs show no star as bright as twentieth 
magnitude in this position.” 


EDWARD C. PIcKERING. 
Cambridge July 28 1917. 





Note on R Coronae Borealis and SS Cygni.—Mr. C. Y. McAteer has 
just reported late observations of two interesting variables as follows: 


1917 July 24 {54428 R Cor. Bor. 9.7 mag. 
“213843 SS Cygni a8 





A Most Brilliant Meteor.—The following note, also from Mr. McAteer, 
came just as the last form of this issue was being put on the press. 

“On July 21, 1917 at 11" 15" p.m. E.S.T., I saw a most brilliant meteor. It 
came from behind the houses and was moving due west. I saw it for about 45°; 
the trail became brighter and brighter. It looked as if it would have a head end 
collision with a Ophiuchi. It disappeared about 10° west of a Ophiuchi.” 





